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Forthcoming Events 


MARCH 20 
Institute of Metals (Birmingham Local Section) :—Meeting 
at the James Watt Memorial Institute, Birmingham. 
“ Rolling-Mill Practice,” Paper by G. A. V. Russell. 
MARCH 22 
Tustitution of Electrical Engineers (West Wales (Swan- 
sea) Sub-Centre) :—Meeting at. Electric House, Oxford 
Street, Swansea, at 6 p.m. “Crank Shafts and Tur- 
bine Blades,” lecture by Prof. F. Bacon. 


MARCH 23 

of Engineers : 
Engineers’ Club, 
Power-Plant Erection 
Yeung. 


Manchester Association 
meeting at 
Some 
H.C 


Annual 
Manchester, 
Problems,” 


general 
at 7 p.m. 
Paper by 


MARCH 28 
Welding Engineers (North-Western 


-Meeting at the Manchester College of 
at 7.30 p.m. Oxy-Acetylene Welding of 


Institution of 
Branch) : 
Technology 


Non-Ferrous Metal,’ Paper by A. G. Walker 
Institute of British Foundrymen 
MARCH 22 
Birmingham, Coventry and West Midlands Branch :— 


Meeting at the James Ww att Memorial Institute, Bir- 


mingham, at 7.30 p.m. “ Plastic Moulding.” 
MARCH 24 
East Midlands Branch:—Annual general meeting at 
Loughborough College at 6 p.m. Short Paper com- 
petition. 
East Midlands Branch (Lincolnshire Section) :—Annual 
— meeting at Technical College, Lincoln, at 


7p 

Branch (Junior Section) : :—Meeting, at College 
of Technology, Manchester, at 7 p.m. ‘‘ Making a 
Chemical Pan,” Paper by H. Meadowcroft. 

Newcastle-upon- -Tyne and District Branch :—Meeting, 
Neville Hall, Newcastle, at 6.15 p.m. Annual general 
meeting. Lecture : “How London’s Tube Railways 
are Made.” 

Wales and Monmouth Branch : 
“Some Practical 
Longden. 


-Meeting at Lilanelly. 
Moulding Problems,” Paper by E. 


Consumer Research 


There is a good deal of enthusiasm in some 
quarters for an ordered economic planning of the 
community, for what is known as the Roosevelt 
touch, in the belief that a democracy is neces- 
sarily more slow-moving than a country subject 
to a dictatorship, however concealed, however 
benevolent. This is very laudable, and the plans 
have in many cases a far-reaching character. 
Some of these in the form of industrial re- 
organisation schemes we have recently touched 
upon, both for founding and for the heavy indus- 
tries of which it forms part. Research has 
naturally caught the eye of the planners. It is 
suggested that hitherto the need for research 
has been too exclusively considered from the 
maker’s or producer’s point of view, rather than 
from the point of view of the consumer, or user, 
and it is true that the producer has in his own 


interests carried out the bulk of industrial 
research. There are grave disadvantages, how- 
ever, in allowing the consumer as such a pre- 


dominating share of control in research, and in 
suggesting this we are fully aware that it cuts 
both ways, for an industry manufacturing one 


type of product is itself a user of many other 


products. Perhaps the most important point is 
that a manufacturer’s interests, the interests of 
a manufacturing industry, centre round a com- 
paratively small group of materials and pro- 
cesses about which the industry knows a great 
deal, and about which it has fairly clear ideas. 
The industry has a perfectly definite desire with 
respect to its products, to improve quality and 
to cheapen production. On the other hand, the 
interests of industry as user comprise a multi- 
farious variety of interests only linked by the 
common bond, that of being used in a given 
series of processes, which consumer research 
would ignore. Furthermore, the maker is as a 
rule only too ready and willing to study the 
user’s point of view, and the work arising out of 
this is in a sense dictated by the user. We 
agree that the consumer is concerned, and his 
interest can be taken care of by assistance from 
taxation. It has, in fact, proved very difficult 
in practice to get the user to acknowledge his 
interest in research in the products he uses by 
direct contributions, and the proposal to 
organise research from the consumer end seems 
not only to run counter to the general principle 
which makes a man interested in what he makes 
rather than what he uses, but to ignore that 
unity of interest which is one of the most valu- 
able features of research carried out by the 
producers in a given industry. 


Registering Progress 


A few firms are still] wondering how they can 
best support the scheme for the provision of a 
degree course for foundry practice within the 
metallurgical department of Sheffield University. 
The response we have had from the South of 
England has been particularly encouraging, and 
if the rest of the country has the same response, 
then success is assured. The phase that appeals 
to most foundry owners is that since the incep- 
tion of the Institute of British Foundrymen and 
the later creation of the British Cast [ron Re- 
search Association, science has entered into the 
industry to such an extent that it is rapidly 
being recognised as a calling demanding a sc ‘heme 
of training radically different from that which 
has been available in the past. Many foundry 
owners are aware of lack of sympathy or even a 
feeling of antipathy which only too often exists 
between the practical and scientific members of 
his staff. The practical men are too conservative 
in outlook and the scientists insufficiently prac- 
tical to have any real confidence in their ‘theore- 
tical concepts to allow of true co-oper ration. 

Professor Andrew’s scheme is designed speci- 
fically to afford an adequate theoretical training 
with a practical bias at the best time, by means 
of long pe sriods spent in the work and practical 
experiments carried out with exactly the same 
plant the student will find installed in the 
modern works. The social aspect of a University 
training is rightly stressed in educational circles, 
as being of an importance nearly equal to that 
of the passing of examinations. This means, 
briefly, that any innate inferiority complex is 
dissipated. The dual nature of the course en- 
visaged should go far to remedy the defect nor- 
mally to be associated with a modern University 
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training. This defect is stated to be due to the 
fact that many students do nothing other than 
study—they take mo part in the social life of 
the University. Spending time in the foundries, 
and in study tours, will broaden the outlook of 
the students. Nobody within the foundry in- 
dustry will ever agree that the subjects essential 
for its proper understanding form too narrow a 
basis for a broad scientific training or render a 
man trained unable to be of material service in 
allied industries. 


Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 


Action of Coal Dust on Bond 
To the Editor of THe Founpry Trape JOURNAL. 


Sir,—Mr. H. B. MacNair in his Paper, 
“Light Castings for Enamelling,’’ states in the 
section headed ‘‘ Coal Dust ”’ that ‘‘ The results 
are only in accordance with what should be 
expected, as coal dust has no bond or strength 
in itself, and should, therefore, if anything, 
tend to decrease the strength of the sand.” 

This is correct, the only bond obtained from 
raw coal dust is that due to the fineness of the 
material. 

Further, he states: “If any benefits are to 
be derived from its addition, then they must 
extend in some other direction.”’ 

It is surprising that he did not pursue his 
investigations a little further in some other 
direction, especially as considerable prominence 
has been given to the subject in THE Founpry 
TRADE JourNAL. If he would refer to the issue 
dated September 29, 1932, in a Paper entitled 
‘* Black Sand,’’ under the heading ‘‘ How it is 
Formed,’’ he would find the clue to some of the 
other benefits that. can be derived from coal- 
dust additions to moulding sand. 

Mr. F. Hudson also stresses this point in his 
excellent Paper, ‘‘ Commercial Moulding Sand 
Control’ (THE Founpry Trape JouRNAL, 
December 21, 1933), and gives further experi- 
ments in February 15, 1934, issue. 

In conclusion, may I re-state: Coal dust 
creates a gas which forms a refractory film be- 
tween the molten metal and the face of the 
mould, at the same time liberating tars which 
form a strong ‘‘ hot bond ’’ with the sand grains. 
These liberated tars also produce a cold bond 
when the sand is re-milled after casting.— 
Yours, etc., 

Ben. Hirp. 

‘* Woodcot,”’ 

Upper Cwmbran, 
Newport, Mon. 
March 9, 1934. 


John Surtees Memorial 


Mr. Andrew L. Mortimer has been awarded 
the Surtees Gold Medal and first prize following 
upon the biennial examinations recently held in 
Glasgow. A supplementary prize was awarded 
to Mr. William McDougall. 

In the junior section there were 37 candidates, 
and the following awards were made :— 


Silver medal and prize for best 4th year 
apprentice, John MacGregor, Cowlairs Works. 

Second prize and best 5th year apprentice, 
David Slater, Fairfield Company. 

Best 3rd year apprentice, Daniel McLeod, 
Fairfield Company. 


Best 2nd year apprentice, Peter Millar, Mavor 


& Coulson, Limited, and 
Saracen Foundry (equal). 

Best Ist year apprentice, James McQuilkin, 
Cowlairs Works. 


Alexander Harris, 
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Proposed Institute of Vitreous 
Enamellers 


GENERAL MEETING ARRANGED 


As announced in our columns last week, the 
Founding Committee of the proposed Institute 
of Vitreous Enamellers met in London last 
Friday, when the suggested objects of the Insti- 
tute were defined as set out below :— 

(a) To provide a means of bringing into per- 
sonal contact individuals engaged in the vitre- 
ous enamelling industry. 

(b) To provide facilities for the statement, 
discussion and elucidation of scientific and tech- 
nical problems arising in all processes involved 
in vitreous enamelling. 

(c) To establish for the use of firm-members 
(for optional use) a registered mark or symbol 
signifying ‘Genuine Vitreous Porcelain 
Knamel.”’ 

(d) To afford a channel for the making of re- 
presentations to Government and public-utility 
bodies, in respect of any matters appertaining to 
the welfare of the industry. 

(e) To co-operate with other Institutes, Socie- 
ties and Associations, in the furtherance of this 
purpose. 

It was recommended that there should be four 
classes of members, namely, firm-members, ordi- 
nary members, associate members and associates, 
with subscriptions ranging from £3 3s. per 
annum for a firm-member to 10s. 6d. per annum 
for an associate. 

It was agreed by the Founding Committee that 
a general meeting of the enamelling trade should 
called for Wednesday, March 28, at the 
Chamber of Commerce in Birmingham. Further 
details of this meeting will be announced prior 
to that date. 

The acting secretary was instructed to com- 
municate to the trade in the form of a circular 
letter the main decisions arrived during the 
meeting, and any further informa‘ion in connec- 
tion with the Institute may be obtained from Mr. 
J. F. Barry, acting secretary to the Founding 
Committee, 26, Wharton Street, London, W.C.1. 


Life Tests for Casting Metals 


At a recent meeting of the Technical Commit- 
tee of the Institute of British Foundrymen, held 
in Birmingham, it was pointed out that the pat- 
tern sold by Messrs. Furmston & Lawlor, of 
Letchworth, was standardised only amongst the 
members of the Malleable Sub-Committee for 
their First Report, and not by the full Com- 
mittee. 


(Concluded from next column) 


After having received this information, we 
are still at a loss to establish which saint is for 


. the miners and which for the metallurgist. 


* * 

SECRETARY (to Lancashire foundry owner): 
‘* Well, we’ve made a loss again this year.”’ 

Founpry Owner: ‘“ Don’t talk rot. Aw know 
turnover, bank balance and stocks, and _ it’s 
reditulous.’’ 

SECRETARY: ‘‘ Nay, but we've just got th’ 
auditors’ balance-sheet, and figures can’t lie.’’ 

Founpry Owner: ‘Ah! <Ah_ know, but 
d——4 liars can figura.” 

MARKSMAN. 


Messrs. Hiccs Morors, Linmirep, Witton, Bir- 
mingham, have just put in hand another building 
extension of 12,000 sq. ft. to their main engineering 
works. This is the ninth similar extension they 
have made to their works since 1927. Last year’s 
output constituted a record in the history of the 
company since its formation in 1912. 


Marcu 15, 1934 


Random Shots 


Mr. F. W. Stokes, B.Sc. (alias Francis Ever- 
ton), has through his publishers, William Collins, 
Sons & Company, 48, Pall Mall, London, S.W.1, 
sent us a perfectly good 7s. 6d. novel, called 
Insoluble,’ in order that the metallurgical- 
crime bookshelves of the readers of this column 
may be kept up to date. Previous works utilised 
the National Physical Laboratory, the Perlit 
Process and centrifugal castings as a theme, and 
now Imperial Chemical Industries—thinly dis- 
guised as British Industrial Chemicals—is the 
background of an excellent crime yarn. The 
peculiar interest of Francis Everton’s novels to 
the foundryman is that the author uses ‘‘ Sun- 
day *’ foundry language and sometimes employs 
their spelling mistakes, too, such as “ pigeon "’ 
instead of ‘‘ pidgen.’’ His remarks about tech- 
nical societies and their officers will amuse a 
number of our readers, including his own col- 
leagues at the Sheepbridge Stokes Centrifugal 
Casting Company. ‘‘ Marksman’”’ thoroughly 
recommends reading this in preference to visit- 
ing the Science Museum at South Kensington. 

* ” 


Whilst this Museum is a marvellous collection 
of paramount interest to foundrymen, we advise 
our readers to confine their attention to the 
grown-up exhibits. We, unfortunately, were 
lured into the basement to inspect the children’s 
corner to supervise a knob-turning orgy. But 
the atmosphere! Candidly, we prefer that of a 
jobbing foundry using fish-oils as a core binder. 
The ‘‘ lurer ’’ is now in bed with a ‘* throat ”! 

* * 

Before ** Marksman *’ forsook the rammer and 
shovel for the pen, he was on occasion accorded 
a day’s respite from toil on or about December 1. 
This was when he worked on the Continent, and 
the raison d’étre was that hereabouts were fétes 
of St. Eloi and St. Barbe. They are the patron 
saints of mining and metallurgy. ‘Thirsting for 
information, ‘‘ Marksman ’’ wrote to Mr. Ron- 
ceray, and he is indebted to him for the following 
information. 

* x 

Saint Eloy Hligius, born at Cadillac, near 
Limoges, about 588, and died in 659, was mint 
master to Clotaire IIT and later treasurer to 
Dagobert. Gaining the full confidence of the 
fatter, he was entrusted with the most impor- 
tant missions, and succeeded in making Judicaél, 
Duke of Brittany, submit to the crown in 636. 
Eloy carried the art of jewellery to an extra- 
ordinary degree of perfection for his time, the 
most remarkable piece of work being the bas- 
reliefs on the tomb of St. Germain, Bishop ot 
Paris, a large number of caskets for holding 
relics, and two jewelled golden thrones for 
Clotaire IT. As late as 1789 his works were 
still in use. He also largely contributed to the 
erection of a number of religious monuments. 
These were done before his ordination. He was 
elevated to the See of Noyon in 640, when he 
carried out his new duties with such piety that 
he merited a place amongst the saints. He is 
féted on December 1. His life has been described 
by St. Ouen and translated by Abbé Laroque 
in 1693. Workmen who use a hammer recog- 
nise St. Eloy as the patron saint. 

* * 

St. Barbara. A virgin and a martyr, who, 
according to legend, was the daughter of a rich 
peasant called Droscore who lived in Nicomedes. 
She was martyred either at Heliopolis or at 
Nicomedes about 306, during the reign of 
Galerius or, according to Baronius, in 235, in 
the time of Maximinus. Her father, being 
unable to shake her faith, himself cut off her 
head. St. Barbara is the patron saint of the 
gunners, because she is depicted in a_ turret. 
She is féted on December 4. 

* * 


(Concluded in previous column) 
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Porosity in Non-Ferrous Metal Castings’ 


By G. L. Bailey 


The object of this lecture, which is an extremely 
wide one, is to review in general terms the three 
main causes of porosity in castings, namely (1) 
shrinkage; (2) the evolution of dissolved gases, 
and (3) the entrapping of gases. To review so 
wide a field in general terms inevitably involves 
covering a certain amount of ground which is 
very elementary, and for this indulgence is asked. 

Shrinkage 

When a metal is cast there are changes in 
volume between the casting temperature and 
atmospheric temperature, which changes usually 
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Fic. 1.—ContTrRAcTION AND FEEDING IN DIFFERENT 
Tyres or INoor. 


occur in three definite stages, and are nearly 
always contractions. There is in general a con- 
traction in the liquid metal as it cools to the 
freezing point, a contraction in volume on solidi- 
fication, and a further contraction in the solid, 
between the freezing point and atmospheric tem- 
perature. 

As a typical example of contraction in a pure 
metal, liquid aluminium between 900 deg. C. 
ond 657 deg. C. contracts 3 per cent. in volume. 
At 657 deg. C. there is a volume contraction of 
6.5 per cent. on solidification, and on further 
cooling to atmospheric temperatures there is a 
steady contraction in volume in the solid, 
amounting to about 5.5 per cent. 

Table I gives numerical values, relating to a 
number of different metals and alloys, for the 
contraction in volume of the liquid on cooling 
from 100 deg. above the melting point to the 
melting point, the contraction in volume on 
solidification and the contraction in volume of the 
solid on cooling from the melting point to atmo- 
spheric temperature. 

Patternmakers’ shrinkage, or the allowance for 
contraction in practice, is concerned almost en- 
tirely with the contraction in the metal after it 
has solidified. There is a linear contraction of 
from 1 to 2 per cent. in the common metals, but 
in ordinary foundry practice patternmakers’ 
shrinkage is dependent on quite a number of 
other factors, and whilst 1 per cent. is a fairly 
average figure, the patternmakers’ shrinkage can- 
not be caleulated from the actual change in 
volume or in length of the metal under perfectly 
uniform conditions. One reason for this is that 
in some types of casting a part of the cast metal 
is solid before the mould is full; such factors 


_* A Paper read before the London Branch of the Institute 
of British Founirymen, Mr. C. H. Kain presid ng. 


make it unsatisfactory to apply a constant value 
for patternmakers’ shrinkage to castings of any 
one alloy of any size or shape. 

The figures for change in volume given in 
Table I are typical of general non-ferrous casting 
alloys, but it cannot be said that all metals be- 
have similarly. Some metals expand on solidi- 
fication; bismuth is the classical example. In 
grey-cast irons also there is an expansion on 
solidification, but there other volume changes 
occur such as that accompanying the separation 
of graphite. 

Contraction in volume on solidification is the 
factor responsible for internal shrinkage porosity. 
Its first and most obvious effect is in “ piping ”’; 
the free liquid metal surface contracts, the metal 


TaBLe I.—Volume Changes in Metals and Alloys on 
Cooling. 


Contraction 
in volume 
of liquid on 
cooling 
through 
100 deg. C. 


Contraction 
in volume 
of solid on 

cooling from 

melting point 


Contraction 
in volume 
on solidi- 


fication. to atmos- 

down to the ; 
melting pheric 
temperature. 
point. 

Per cent Per cent. Per cent. 
Tin 1.07 2.9 1.4 
Lead 1.0 3.1 3.0 
Zine 1.4 3.8 4.5 
Aluminium . 1.35 6.5 5.5 
Red brass, 1.0 5.0 §.2 

85/5/5,5 

Copper oe 1.9 4.1 6.4 


sinks in the ‘‘ pipe ’’ and further liquid is added 
to maintain the head. Under ideal conditions 
the added liquid metal should completely feed 
the contraction ; but in all types of casting there 
is at some stage solidification of metal at one 
point across the section of the casting, forming 
a ‘‘ bridge,’’ which interferes with the feeding of 
the remaining material. 

The avoidance of contraction due to solidifica- 
tion shrinkage and to shrinkage of the liquid 
metal is, particularly in the case of pure metals 
and those alloys which solidify at one constant 
temperature, largely a matter of design. Fig. 1 
illustrates contraction and feeding in different 
types of ingot. Two extreme cases are shown, 
illustrating the effects that are liable to occur in 
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DENDAITE GROWTH 
in CAST IRON. 


Fic. 2.—Denprite GrowTH Cast Iron 
(ALLEN). 


attempting to feed solidification shrinkage. In 
ingot ‘A ”’ there is a large feeder head with a 
narrow section where the feeder head joins the 
casting and an increase in the section of the cast- 
ing below the junction. Such a casting will in- 
evitably contain a contraction cavity due to 
solidification occurring across the narrow section 
hefore the lower part is solid. However big the 
feeder head, if the connecting portion solidifies 
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first the contraction cannot be fed. Ingot “ B” 
shows the other extreme, the ideal condition in 
which the casting is so shaped that solidification 
oceurs progressively from the bottom upwards. 
Then, by means of a comparatively small feeding 
head, the shrinkage in the top part of the cast- 
ing, which will be the last part to solidify, can 
he fed udequately and a completely sound casting 
results. 

The cases illustrated in Fig. 1 are very simple, 
but they enable the whole question of the feeding 
of shrinkage in castings of different types in a 
metal or alloy solidifying at a constant tempera- 
ture to be explained. One could enumerate a 
large number of instances of castings containing 
a change in section from jarge to small, where 
the effect illustrated in Fig. la, is occurring. 


Fic. 3.—Denpritic Srructure Cast 


Brass. 


Feeding of shrinkage ot the larger section 
through the small section, cannot be expected. 
The time has passed when foandrymen deliber- 
ately put a constriction at the base of the runner 
so that it would be easy to knock off the head, 
but such cases of bad design have been known 
to occur. 

These remarks about the feeding of contraction 
apply to a certain extent to alloys as well as to 
pure metals. But there is a variable factor in 
certain alloys, which is of importance in this 
connection, namely, the temperature range of 
freezing. A pure metal solidifies at a constant 
temperature, but alloys very often solidify over 
u range of temperature. 

A copper-tin alloy containing 10 per cent. tin, 
for instance, begins to solidify at 1,000 deg. C., 
and solidification under equilibrium conditions is 
not complete until the temperature has fallen to 
about 850 deg. C.; in practice, owing to the fact 
that the alloy is not in equilibrium, it is not 
completely solid until the temperature is down 
to about 800 deg. So long a freezing range has 
a very marked effect on the distribution in a 
casting of porosity due to shrinkage. 

In alloys possessing a freezing range changes 
in volume on cooling are similar to those occur- 
ring in a pure metal. The actual contraction on 
solidification, however, is spread over an interval 
of temperature. In the case of the aluminium- 
copper alloy containing 7 per cent. copper, there 
is a contraction in volume of 7} per cent. on 
solidification, occurring over a range of tem- 
perature of from about 640 to 540 deg. In con- 
sidering the effect of this, one has to remember 
the method of solidification of an alloy of this 
type. 
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Case of Cast Iron 
Fig. 2 represents a diagrammatic illustration 
of solidification in cast iron. The fact that the 
metal is cast iron is of no special significance ; 
the principle is typical of the solidification of all 
metals. When a liquid metal begins to crystal- 
lise, the individual crystals grow first in skeleton 
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form (‘‘ dendrites ’’). Branches are thrown off 
from the original axis and leave interstices, 
which gradually fill up as solidification is com- 
pleted. A network of dendrites is thus formed 
with interdendritic spaces which are gradually 
filling up. The lowest-melting-point material is 
between the arms of the dendrites of purer metal 
which first separate, and final solidification 
occurs in a large number of small areas through- 
out the mass. Such an effect is clearly seen in 
cast bronzes, where the copper-rich arms of the 
dendrites which are first formed and the inter- 
dendritic tin-rich material are clearly visible in 
the microstructure. 

In the case of a pure metal (which solidifies 
in the same way although at one temperature) 
the temperature gradient in the casting needs 
to be only very slight to cause complete 
solidification to occur in a very small zone 
in the casting. The wall of the casting may 
be completely solid, the centre completely liquid, 
and, if there is anything of a temperature 
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an alloy, however, which solidifies over a range 
of temperature, such as 90:10 tin-bronze, solidi- 
fication commences at 1,000 deg. C., and it is not 
complete under ordinary casting conditions until 
a temperature of 800 deg. C. is reached. In 
other words, unless there is a very steep tem- 
perature gradient indeed, a large area of the 
casting contains primary dendrites with inter- 
dendritic liquid. 


Intergranular Porosity 

Fig. 3 shows the dendritic structure in a cast 
brass, and it can readily be imagined that in the 
solidification of a mass of metal in this way 
where a large bulk is at any one time in the 
‘‘ pasty ’’ condition, it is inevitable that there 
should be a fine type of inter-crystalline shrink- 
age cavity distributed throughout the mass after 
solidification. As the metal lower down in the 
casting solidifies, hot liquid from the top cannot 
percolate through the mass of pasty material to 
feed the shrinkage at the bottom. In general, 
therefore, where there is a mass of pasty metal 
solidifying comparatively slowly, without 
any very steep temperature gradient, there will 
be distributed more or less evenly throughout the 
whole mass a very fine type of shrinkage cavity. 

This fine inter-crystalline porosity, such as is 
obtained for instance in tin bronzes, is not easily 
visible to the naked eye and very often what 
appears to be a perfectly sound fracture contains 
in fact a considerable amount of porosity, 
causing a low density, leakage under hydraulic 
test, discoloured fracture and mechanical 
weakness. 

The more uniform the temperature throughout 
the casting during solidification (7.e., the slower 
the rate of cooling), the larger the zone of pasty 
material and, within limits, the more serious the 
porosity. In chill castings, where there is a 
steep temperature gradient during solidification, 
the liquid and solid metal are separated by a 
comparatively small zone of pasty material, and 
much sounder metal results. In the centre of a 
chill-cast bar, however, where the crystals grow- 
ing from the two sides meet, there is the same 
difficulty with regard to feeding in that the 
liquid metal from the top cannot feed the 
shrinkage down the central column when once 
the bridging by the primary crystals occurs. 

In order to keep the rate of solidification as 
rapid as possible the casting temperature should 
not be unnecessarily high. Provided the metal 
can be cast without entrapping air, causing cold 
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gradient, the actual transition zone may be very 
small indeed. If solidification be very slow, then 
the temperature gradient becomes very flat, and 
even with a pure metal quite a large area of the 
casting may be in the intermediate, pasty zone, 
partly liquid and partly solid. But such con- 
ditions of absolutely flat temperature gradient 
are not frequently obtained in castings. With 
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shuts, ete., the lower the casting temperature 
the better the casting from the point of view of 
shrinkage alone. 

The effect of rate of solidification on the 
unsoundness of 1}-in. diameter bars of 5 per 
cent. tin bronze (an alloy with a fairly wide 
freezing range) is shown in Fig. 4. The lower 
curve relates to metal treated with nitrogen in 
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order to eliminate effects due to dissolved gases. 
and the unsoundness in these bars can be con- 
sidered to be due only to shrinkage. In 
cases the slower the rate of solidification the 
greater the unsoundness. Even with the quick- 
est rate of cooling employed, i.e., casting in a 
l-in. thick solid copper mould, there was still 
considerable porosity, equivalent by density 
determination to 1} per cent. of the volume of 
the bar. With a material having no freezing 


such 
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range—tor instance, 60:40 brass—the bar would 
under these conditions have been almost entirely 
sound. 
Piping 

The effect of shrinkage is most obvious in the 
actual piping, and the effect of casting tempera- 
ture on piping is interesting. Fig. 5 shows the 
depth of piping in a series of phosphor-bronze 
bars cast in dry-sand moulds at different tem- 
peratures, within the range from 1,200 deg. to 
about 1,025 deg. The bar cast at the lowest 
temperature showed little piping, and had a high 
density. As the casting temperature was in- 
creased, the depth of pipe increased, reaching a 
maximum in the bar cast at 1,150 deg.; at cast- 
ing temperatures above 1,150 deg. the depth of 
pipe again decreased, being similar in the bar 
cast at 1,200 deg. C to that poured at 1,025 deg. 
C. The extra liquid shrinkage in the high-tem- 
perature bar has been neutralised by the evolu- 
tion of gases during solidification, the result being 
a Similar pipe but much increased internal un- 
soundness. 

Dissolved Gases 

Certain gases are soluble to some extent in 
nearly all liquid metals. Taking metals and 
alloys as a whole, hydrogen is probably the most 
readily soluble gas. Kxcepting cases such as the 
solubility of hydrogen in palladium. where the 
solid metal absorbs enormous volumes of hydrogen 
at quite low temperature and gives them off as 
the temperature is raised, the solubility of 
hydrogen in solid metals is small. At the melting 
point there is a considerable increase in solubility, 
and as the temperature of the liquid metal is 
raised there is in most cases a further steady 
increase of gas solubility. 

Copper, for instance, at 1,500 deg., dissolves 
over 1 milligramme of hydrogen per 100 grammes 
(a large volume, although a small weight). As 
the temperature falls to the melting point, the 
solubility of hydrogen slowly decreases. At the 
melting point there is a sudden drop of solu- 
bility, and then further cooling in the solid 
brings about a continuous slight fall. It is the 
sudden change in solubility at the melting point, 
causing gas to be given off during solidification, 
that gives rise to the porosity due to dissolved 
gases. In nickel the effect is more marked, and 
the decrease in the solubility of hydrogen at the 
melting point much larger. 

In practice there are two important factors 
affecting the behaviour of dissolved gases. One 
is the increase generally in solubility of a gas 
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in a liquid metal with increase of temperature ; 
the other is that the solubility of a gas in a 
liquid metal is proportional to ‘the square root 
of the pressure of that gas in contact with the 
metal surface. 

While there may be a considerable drop in the 
solubility of the gas on solidification, the degree 
to which the gas is evolved depends on the rate 
of cooling. As in alloys, different structures are 


A.—Virgin Aluminium 


B.—O.P. Exposed out- 


(O.P.). Not exposed. doors for 2 months. 


Fic. 8.—Errect or Exposure To Corrosive 
CONDITIONS ON SOUNDNESS OF ALUMINIUM 
SUBSEQUENTLY CAST (HANSON AND SLATER). 


obtainable, depending on the rate of cooling, so 
there are different states of equilibrium with 
regard to the evolution of dissolved gases on 
solidification. If solidification is very slow, the 
gas may be evolved completely. On the other 
hand, in a chill-cast metal, the gas may be re- 
tained in solution in the solid metal, producing 
no effect on the soundness of the casting. 
Referring again to Fig. 5, the general effect of 
saturating 5 per cent. tin-bronze with hydrogen 
was, in this case, to double the porosity where 
the rate of cooling was rapid, and to treble or 
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quadruple it at the slow rate of cooling occur- 
ring in a dry-sand mould. (The intermediate 
drop in unsoundness was due to other factors 
which need not be dealt with here.) With still 
slower rates of solidification, the gas is enabled 
to escape, and, if continued, the curve would 
later fall again. Fig. 6 shows the effect of rate 
of cooling on the amount of gas evolved in a 
series of small bars of cast copper. In each case 
the copper was saturated with hydrogen, and the 
rate of cooling decreased in successive bars from 
the top downwards. If the bar cooled very 
quickly, the hydrogen was retained in solution 
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in the copper. As the rate of cooling decreased, 
the hydrogen unsoundmess increased, but here 
again the very slow rate at which the hydrogen 
would escape, leaving a sounder ingot, was not 
reached. 


Length of Freezing Range and Gas Content 


In the case of alloys with a freezing range the 
gas has greater difficulty in escaping. Assuming, 
of course, that the pipe is still open, any gas 
given off in the centre of a vertical column of 
liquid in a casting can escape; gas will be en- 
trapped only where a bridge is formed. But in 


TaB_Le Il.—Effect of Steam in Furnace Atmosphere on Soundness of Aluminium-Alloy Castings. 


Ingot 


in the liquid and on solidification of copper con- 
taining both these gases in solution steam is 
formed, which is insoluble and forms gas holes. 
The amount of hydrogen and oxygen that can 
exist together in solution in molten copper is 
balanced; the one bears a direct ratio to the 
other. Actual curves for the equilibrium be- 
tween hydrogen and oxygen have been worked 
out by Allen and are of the type shown in Fig. 7. 
If the oxygen content of molten copper is low, 
then the hydrogen content in equilibrium with 
it will be high, and conversely. This means that 
in @ gassy copper containing a large volume of 


its Material. Treatment of Molten Metal. Density. Appearance. 
5 None. Standard test casting .. Pr 2.771 | Moderate. 
6 " .. Atmosphere of steam for l hr. .. — in 2.728 Very bad. 
7 oi .. Brisk stream of steam bubbled in for lL hr... 2.221 
8 o .. Brisk stream of steam bubbled in for 3 min. .., 2.690 me 
12 Virgin aluminium | None. Standard test casting .. 2.672 | Practically 
ingot sound. 
13 - ’ | Brisk stream of steam bubbled in for 3 min. 2.469 | Very bad. 
1 “215” -| None. Standard test casting 2.934 | Moderate. 
15 a - .. Brisk stream of steam bubbled in for 3 min. 2.788 | Very bad. 


(Hanson and Slater, J. Inst. 


an alloy with a freezing range where there is a 
large mass of pasty metal, as solidification pro- 
ceeds, the gas is concentrated in the inter- 
dendritic liquid which is the last material to 
solidify. When the final solidification occurs, 
therefore, there is a considerable increase of gas 
evolution and the gas that is evolved in between 
the partially solid crystals cannot escape. In 
extreme cases, such as that of phosphor-bronze, 
where the freezing range is even longer than in 
an ordinary bronze, gas may be evolved at a 
temperature of, say, 700 deg., when there is still, 
throughout a large area of the casting, liquid 
metal between the primary solid crystals. Such 
gas evolution inside the casting may actually 
force out the liquid metal through any channels 
that are still open to the surface, a phenomenon 
known as ‘tin sweat.’’ Wherever tin sweat 
appears, it is due to internal gas evolution fore- 


A.—* 3L11.” 


B.—“3L11.” Dry 
Not treated. 


nitrogen. 20 min. at 
700 deg. C. 
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hydrogen, severe oxidation followed by removal 
of excess oxygen will give metal much freer 
from gas. 
How Gases Originate 

Soluble gases find their way into the metal 
from a number of sources. They may be present 
in the raw materials; hydrogen, for instance, is 
present in large quantities in cathode copper in 
which it is retained during the actual electro- 
lysis. Secondly, some gases present in the fur- 
nace atmosphere such as hydrogen and sulphur 
dioxide will dissolve in the molten metal if they 
are permitted to come into contact. Thirdly, 
there may be gases in the furnace atmosphere 
which will react with the molten metal liberating 
hydrogen. Chief in importance in this category 
is steam, which will react with many molten 
metals forming an oxide film, which may dis- 
solve or be slagged off, and hydrogen which goes 


C.—“3L11” Chlorine. 
20 min. at 630 
deg. C.—640 deg. C. 


D.—*“3L11." Chlorine 
and nitrogen. 20 min. at 
700 deg. C. 


Reduced approximately 50 per cent. in reproduction. 


Fig. 10. 


ing out of the casting the tin-rich liquid which 
is the last of the material to solidify. 

So far consideration has been given only to a 
single gas which dissolves in the metal and is 
evolved on solidification. But there are other 
causes of gas porosity, such as reaction between 
two soluble materials producing an _ insoluble 
compound on solidification. In the case of 
copper, hydrogen and oxygen are both soluble 


IMPROVEMENT IN SOUNDNESS OF 3L11 ALLoy BY TREATMENT WITH INSOLUBLE GASES. 


into solution. Reaction of the molten metal 
with steam is a very common and _ prevalent 
source of hydrogen pick-up. 

Table If taken from the results obtained by 
Prof. Hanson and Dr. Slater during their re- 
search for the British Non-Ferrous Metals 
Research Association, gives some figures for the 
density of aluminium and aluminium-alloy cast- 
ings which have been treated with steam when in 
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the furnace, and illustrates the very serious 
deterioration of the metal melted under these 
conditions. 

Hydrogen can also be 
aluminium before melting. Prof. Hanson and 
Dr. Slater have shown that if aluminium is 
exposed to corrosive conditions, hydrogen is actu- 
ally dissolved in the solid metal during corrosion. 
This does not mean that a piece of sound 
aluminium exposed to corrosive conditions be- 
comes unsound, but that hydrogen is dissolved 
in the solid metal and causes pin-holing on sub- 
sequent re-melting and re-casting. In the experi- 
ments referred to, a stock of virgin aluminium 
of uniform composition, from the bulk 
supply, was obtained. Some of this was imme- 
diately re-melted and re-cast; the casting showed 
only slight pin-holing (see Fig. 8a). A further 
quantity of the original material was exposed out 
of doors for two months and became badly 
corroded; when re-melted and re-cast the result- 
ing casting was very unsound (Fig. $B). The 
effect persists if the corrosion product is removed 
before re-melting. How far this reaction occurs 
with other metals is not known, but zine appears 
to behave similarly. 


Removal of Dissolved Gases 

Passing to the removal of dissolved gases, 
oxidation of copper containing hydrogen has 
already been referred to. The same applies to a 
certain extent to tin bronzes fron: which by 
suitable oxidation a certain amount of hydrogen 
can be removed. Another method, more gener- 
ally applicable though used with varying degrees 
of success, is very slow solidification in the tur- 
nace. It has already been mentioned that slow 
solidification allows dissolved gases to escape 
from the metal completely. If a metal is there- 
fore allowed to solidify in the furnace and 1s 
then rapidly re-melted and re-cast it will have 
given up much of its dissolved gas. There are 
practical difficulties in this, in that it Is an 
expensive matter to solidify a 600-Ib. pot of 
aluminium in the furnace and re-melt and re-cast 
it. But the principle is interesting and im- 
portant. 

Another suitable method is vacuum melting. 
Fig. 9 shows some results obtained in Germany 
by Rohn, who has melted large charges of a 
nickel-chromium alloy (3,500 kg.) in vacuo, and 
has removed large volumes of gas during the 
actual melting period in a vacuum furnace. 

A promising method of eliminating dissolved 
gases, and one which has been applied in a 
variety of ways, is treatment with some inert 
gas, such as nitrogen, chlorine, titanium tetra- 
chloride, ete. It has been mentioned that the 
solubility of a gas in a metal is proportional to 
the square root of the gas pressure. If, there- 
fore, gases containing hydrogen are swept off 
from the surface of a melt of metal which con- 
tains this gas in solution, hydrogen will pass 
cut of the metal in an attempt to establish 
equilibrium. The continuous removal of, or the 
lowering of the pressure of, the soluble gas on 
the surface of the metal brings out the gas from 
solution. Archbutt has done this by bubbling. 
nitrogen through aluminium ; Prytherch has done 
it with nitrogen in copper, and Hanson and 


absorbed by solid 


same 


Slater have used nitrogen and chlorine in 
aluminium. 
Fig. 10 shows the improvement effected in 
3L1L alloy by treatment with mixtures of 
nitrogen and chlorine, or with chlorine. In the 


same way, Rosenhain, Grogan and Schofield have 
treated aluminium alloys with titanium tetra- 
chloride; the bubbling of titanium tetrachloride 
through the material in a similar way permits 
the gases in solution to escape more readily. 
Apart from these methods of gas removal, 
much can be done to prevent gas porosity in 
aluminium, by avoiding the use of corroded 
aluminium and by avoiding water vapour in the 
furnace atmosphere—e.g., from damp _ coke, 
fluxes giving off water, damp refractories, ete.— 
and by avoiding a hydrogen-containing atmos- 
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It has been the custom to melt in a 
reducing atmosphere to avoid oxidation, but with 
many types of metal it is now recognised that it 
far harmful to melt in an oxidising 
atmosphere. Phosphor bronze is far more liable 
to ‘‘ tin sweat if melted in a reducing than in 
an oxidising atmosphere. 


phere. 


less 


is 


The importance of avoiding the use of damp 
refractories has been shown by Zeerlederan, 
Hanson Slater. Four castings were made 
new crucibles the same ingot. All 
except the one which was dried for 16 hours at 
red heat showed imperfection. It is very diffi- 
cult to dry refractories completely. Heating to 
500 or 600 deg. in the furnace before putting in 
the charge is not sufficient and several charges 
are necessary before the refractory is really dry. 


and 


ith using 


Entrapped Gases 


There is little to add about the third cause 
of porosity, (.¢., entrapped gas, the causes of 
which are fairly obvious. Thev include bad 
design, bad venting, the injection of gases with 


the stream, ete.—and there is little that one ean 
usefully sav on the subject, bevond the general 
statement that low a 
must avoided 
avoided. 


too casting temperature 
if entrapped gases are to he 
are always injected with the 
stream of metal during casting, and cannot be 
avoided by top-pouring 


he 


Gases 


ordinary methods 


in 
which the stream carries down gases from the 
atmosphere, whatever that mav be. The tem- 


perature must be sufficiently high to enable such 
large bubbles of to the 
material solidifies, 


gas escape  hefore 
An attempt has been made to review the main 
causes of porosity in non-ferrous metal castings 
from a general point of view, and the appliea- 
tion of this general knowledge can only be left 
to particular cases to the individual foundrymen 
directly concerned. 


Foundry Trades’ Equipment and 
Supplies Association 


At the annual meeting, held last Thursdav at 
the Northumberland Rooms, London, W.C.2, the 
honorary secretary (Mr. K. W. Bridges) sub- 
mitted the Balance Sheet and Annual Report for 
the vear ending December 31, 1933. An extract 
trom the Report is given below. 


Annual Report 


By the end of 1932 there had been some falling- 
off of membership owing to the very bad trade 
conditions, but it is not altogether unsatisfactory 
to note that although we have not been able to 
increase our membership during 1933, we only 
lost one member, and that due to the firm having 
gone into liquidation. 

The accounts embodied in this report are of a 
simple character, consisting only of revenue from 
subscriptions and expenditure on _ secretarial 
services, printing and postages, together with 
two pairs of items which cancel each other out in 
each case, the one being the amount of rebate 
received and paid on exhibition account and the 
other the contributions received and paid on the 
Institute of British Foundrymen Convention 
account. The accounts show that we continue, 
though by only a nominal margin, to pay our 


way without calling upon our accumulated 
funds. 
Almost the whole of the activities of the 


Association during the year under review were 
connected with the Exhibition, which took place 
from April 24 to May 3, 1933. This event was 
necessarily of small size, being bereft of the sup- 
port of the machine-tool importers and of the 
exhibits of a number of Continental manufac- 
turers, for whom conditions were impossible. 


But substantial reports go to show that those 
firms who supported the undertaking are very 
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well satisfied with the results. From all sides 
reports have been received testifying to the high 
quality of the exhibits and consequently to the 
very real value this endeavour for the ad- 
vancement of foundry practice in this country. 
In this connection the Association wishes once 
more to place on record its appreciation of the 
great and valuable efforts of the Institute of 
British Foundrymen and of the British Cast 
fron Research Association respectively in making 
a comprehensive and most instructive display of 
technical non-commercial exhibits for which they 


ot 


were responsible. Financially, however, the 
Exhibition cannot be said to have been an 
unqualified success. The conditions were bad, 


and the field trom which exhibits could be drawn 
was small, so that the margin between revenue 
and expenditure was reduced to a point where 
it was impossible for the Association to make 
that rebate to exhibiting members which was con- 
templated when the undertaking was projected. 
As shown in the accounts, only a relatively small 
sum of money was available for distribution to 
exhibiting members by way of rebate. Future 
exhibition policy will naturally turn on trade 
developments, but the Council of the Association 
views with some disquiet a situation in which 
its main activity depends for its existence upon 
so small a margin. 

The item of contributions to the Institute ot 
British Foundrymen’s Convention at Cardiff. is 
self-explanatory. It will seen that the 
Association has continued its policy of making 
this contribution through a central fund instead 


he 


of calling upon members to subscribe indi- 
vidually. 
There is nothing toe add to the. situation 


reported twelve months ago with regard to the 
possible international regulation of exhibitions. 
The Association will watchful eye on 
developments, but the general situation in Europe 
does not suggest the probability of any early 
agreement. 

We will once again thank the proprietors and 
Editor of our official organ, Tae Focnpry Trape 
JocurnaL, for their continued interest in all our 
activities and for the invaluable help they render 
hoth directly and indirectly in fostering that 
ever-growing contact and understanding between 
eur members, which is one of the most valuable 
if intangible assets which the 
show. 

Mr. R. H. Brackenbury was re-elected Presi- 
dent and Chairman of the Council and Mr. G. T. 
Lunt and Mr. A. C. Turner, Vice-Presidents. 


Keep a 


Association can 


Future Exhibition Policy 


It was decided to ask Messrs. F. W. Bridges & 
Sons, Limited, the organisers of the Shipping, 
Engineering and Machinery Exhibition, which is 
held biennially at Olympia, to submit proposi- 
tions to the for the creation of a 
special foundry equipment section to be included 
in the next exhibition to be held in September, 
1935. 


Association 


Iron and Steel Production 


The National Federation of Iron and Steel 
Manufacturers, in their Statistical Bulletin for 
January, state that production both of pig-iron 
and steel continued to expand in January, the 
output of pig-iron amounting to 441,300 tons 
compared with 409,300 tons in the previous 
month, and the output of steel to 711,000 tons 
compared with 668,900 tons in the previous 
month. In the case of pig-iron, the output was 
higher than in any month since July, 1930, and 
in the case of steel since March, 1930. Accord- 
ing to returns received from 152 firms employ- 
ing 98,949 workpeople, the average “weekly earn- 
ings per head in December amounted to 
£2 19s. 10d., compared with £3 1s. 10d. in 
November and £3 ls. 4d. in October. 


XUM 
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Impact Resistance of Cast Iron at Elevated 
Temperature* 


By F. B. Dahle 


In continuing the study of the creep proper- 
ties of molybdenum iron at a higher temperature 
of 455 deg. C., some unexpected failures due to 
shock in tension were observed, which suggested 
a brief study of the tensile impact resistance of 
cast irons at elevated temperatures, 

In loading a specimen of molybdenum cast 


Fig. 1. The 0.505-in. diameter was chosen after 
previous tests had indicated that smaller sec- 
tions did not give values sufficiently large to be 
discriminative. The Charpy impact tests (un- 
notched) at elevated temperatures were also 
made on round sections 0.505 in. in diameter, 
so as to have the same section in the two tests. 


iron (No. 99, Table 1) at 455 deg. C. at a stress Before proceeding with the  tensile-impact 
TABLE I.—Chemical Composition of Irons Tested. 
Heat Element. 
T.C CC si Mn Pp. Mo. 
99 2.63 0.96 1.67 1.75 0.63 0.051 0.090 0.82 
108 2.81 0.70 2.11 1.69 0.86 0.073 0.028 — 


TABLE Il.—Room Temperature Properties of Irons Tested. 


Transverse 
strength.* 


Brinell 


hardness. 


Lbs. 

99 270 6,100 
108 234 4,000 
* 12-in. span — 1.25-in. dia. bars. 


of 15.6 tons per sq. in., the specimen fractured 
suddenly, causing the beam of the creep-testing 
equipment to drop about 1 in., which produced 
some shock on specimens in adjacent testing 
units and caused them to fracture. The stresses 
on specimens of cast iron No. 99 in adjacent 
units were 12.7 and 20.3 tons per sq in. By 
reference to Table LL it will be noted that a ten- 
sile stress of 15.6 tons per sq. in. represented a 
stress of about 67 per cent. of the ultimate room- 
temperature strength of cast iron No. 99. 

Considering that the higher load of 20.3 tons 
per sq. in., or 87.5 per cent. of the ultimate 
strength, on a similar specimen had been run- 
ning for 24 hrs. without failure, it was not ex- 
pected that a specimen loaded at the lower stress 
of 15.6 tons per sq. in. would break immediately. 
This raised a question as to brittleness of such 
materials at such temperatures. 

Tensile-impact tests were therefore made on 
this molybdenum cast iron and on a plain-carbon 
cast iron (No. 108, Table I) over the range of 
temperatures from 370 to 538 deg. C. For com- 
parison purposes, Charpy impact tests on round 
unnotched were also made over the same 
range of temperature. The compositions of these 
irons and the properties at room temperature 
are given in Tables I and IL respectively. 


bars 


Experimental Procedure 

Since the tensile impact equipment on the 
Amsler impact machine is designed primarily for 
room temperature testing, it was necessary to 
design additional equipment to make the tests 
at elevated temperatures. The set-up used for 
the high-temperature tensile-impact testing con- 
sisted essentially of an electric furnace supported 
by the steel arms leading from the anvil to the 
back cross-bar. The front adapter attached to 
the specimen was designed to engage the tup of 
the Izod hammer at the bottom of the swing. 
The back adapter was bolted to the cross-bar, 
which resists the impact blow. The front adapter 
was calibrated to determine the energy required 
in overcoming its inertia. The average value 
obtained in the calibration was deducted from 
the energy obtained in a test to determine the 
energy consumed in breaking the specimen. 

The high-temperature tensile-impact tests were 
made on specimens 5 in. long, and were machined 
with a short-reduced section having a radius of 
2 in. and a diameter of 0.505 in., as shown in 


* Extracted from ‘‘ Metals and Alloys.’’ The Author is attached 
to the Battelle Institute. 


Tensile | Tensile Charpy unnotched 
strength. impact. impact.t 
Tons/sq. in. Ft.-lbs, Ft.-lbs. 
23.2 18.2 4.50 
19.0 14.2 3.75 
+ Tests made on 0.505-in. dia. bars. 
tests a temperature exploration of the furnace 
was made, using a dummy specimen. Thermo- 


couples were located along the centre section of 
the specimen and in a hole drilled axially in the 
end, as shown in Fig. 1. The thermo-couple 
placed in the axial hole was used during each 
test to obtain the proper temperatures. In pro- 
ceeding with the test the specimen was brought 
up to temperature and held for 30 minutes be- 
fore it was broken. For the Charpy impact tests 
the specimens were heated in a salt bath. After 
reaching the required temperature they were 
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curves in beth types of tests are quite similar. 
This feature shows the general tendency of the 
tensile-impact tests to follow the values obtained 
in the better-known Charpy tests. For the size 
and shape of the specimens used, the curves also 
show that the tensile-impact test has a slightly 
greater degree of selectivity in determining the 
relative impact strengths of the two cast irons. 
From experience it has been found that the stan- 
dard notched Charpy test has practically no 
selectivity on a standard impact machine. This 
was again demonstrated on 0.8-in. square notched 
specimens of these irons. 

Many data have been collected on the proper- 
ties of cast iron by a Joint Advisory Committee 
of the American Foundrymen’s Association and 
the American Society for Testing Materials. 
Among these data were room-temperature impact 


results on cast irons of various compositions, 
. 
Tm 
\ 
Fig. 1.—Test SpeECIMEN USED IN TENSILE 


Impact Tests. 


which were included in the full data distributed 
to members of the Committee. 

In order to make a comparison of the proper- 
ties of the cast irons used in this study, two 
samples of approximately the same composition 
were selected from those reported by the Joint 
Advisory Committee. Table IV shows results 
obtained in the two separate sets of data. 

It will be observed that the ordinary grey 
cist irons whose compositions are similar show 
good agreement in the impact tests. The molyb- 
denum cast irons differ considerably in composi- 
tion. The relative impact strengths are, how- 
ever, in line with the compositions and tensile 
strengths of the two cast irons. 


ILl.—Jmpact Test Data. 


Foot-pounds energy. 


Temperature of test—degrees Centigrade. 


Room 
Heat No. | ‘mperature. 371 427 482 538 
notched.) | notched. | '™P@*t- notched, t. | notched, | notched. 
\ 3.6 13.8 3.2 9.7 3.6 10.3 3.3 10.9 2.6 9.8 
108 ‘ 9 « ‘ 11.4 
S| 3.9 14.6 3.4 10.3 3.5 10.4 3 10.3 3.0 . 
Average 3.7 14.2 3.3 10.0 3.5 10.3 3.2 10.6 2.8 10.6 
99 ? 5.0 17.6 5.0 14.7 6 13.9 3.0 12.9 2. 12.3 
7 4.1 18.8 5 14.4 5.5 14.0 4.8 12.8 3.2 11.3 
Average 4.5 18.2 5.2 14.5 5.0 13.9 3.9 12.8 3.0 11.8 
TaBLE 1V.—Comparison of Results on Room Temperature Tests on Cast Irons. 
Impact—ft.-lbs. 
Chemical composition. eee — 
Tensile | Tensile 
Tron. -——— - —— strength. Charpy impact 
| Tons/sq. in. | unnotched 0 .505-in. 
TC. OF 6 Si Mn. Mo. | specimen. dia. 
specimen. 
HeatNo.108 2.81 0.70 1.69 0.86 19.0 3.75 Rt | 14.2 
Q* | 2.88 0.63 1.99 0.51 18.2 4.10. S$ | 11.7 
Heat No. 99) 2.63 0.96 1.75 0.63 0.82 23.2 4.50 Rt 18.2 
Ca | 3.05 0.85 2.70 0.79 0.45 17.5 3.10 St 11.5 


* Committee irons. 


+ Round specimen, 0.505 in. dia. 


¢ Square specimen, 0.394 in. by 0.394 in. (10 mm, by 10 mm.). 


placed on the anvil and broken within 5 secs. 
after removing them from the bath. Two speci- 
mens of each iron were broken at each tempera- 
ture. The data from the tensile-impact and 


Charpy tests are shown in Table III. 
The data in Table III indicate that duplicate 
tests agreed fairly well. 


The trends of the 


Conclusions 
The tests indicate some superiority of the 
molybdenum cast irons over ordinary grey iron 
in impact resistance. Molybdenum cast iron re- 
tains its superiority, in the types of test made, 
up to 427 deg. C., and then drops off at the 
(Concluded on page 188.) 
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Moulding Machine Practice 


RECENT PROGRESS REGISTERED 


Mr. F. E. 
West 


STEELE, of Sheffield, addressed the 
Yorkshire Branch of the Institute of 
British Foundrymen recently on the sub- 
ject of ‘‘ The Progress of Machine Moulding 
Practice.’? The meeting was held at the Brad- 
ford Technical College, and the address was 
illustrated by lantern slides. Mr. R. D. Wel- 
ford, of Bradford, chairman of the Branch, pre- 
sided over a large attendance of members. 

Mr. Steele, at the outset, said perhaps it would 
be well to give his definition of a moulding 
machine, namely, ‘‘a mechanical aid to rapid 
mould production.’’ This introduced the various 
stages of progress that had been made in the 
development of rapid and efficient production of 
moulds. Accommodating his remarks, Mr. Steele 
mentioned that odd sizes or false top parts were 
an early and useful method of saving time on 
repetition work, and were made usually by ram- 
ming up a spare top-part mould in good strong 
sand, afterwards well dried to form a hard sur- 
face. If, however, a good number of castings 
were to be made, then a more permanent odd 
size or top part was made of plaster. The use 
of odd sizes saved considerable time in making 
mould joints. 

The lecturer said an advance on the use of 
odd sizes was the mounting of patterns on boards 
or plates. In many cases patterns could be 
divided to make a straight joint line, and if not 
required for large quantities, could satisfactorily 
be mounted on boards, but it was advisable to 
reinforce corners of the board with metal strips 
to prevent the edge of moulding boxes wearing 
into the face of the board, and so disturbing the 
joint. For greater accuracy and larger numbers 
the use of metal patterns and plates was advised, 
and in many instances, with irregular joint lines, 
the pattern was cast in with the plate. It was 
the use of these which brought into being the 
term ‘ plate moulding,’’ the method of which 
was to ram the mould by hand, then roll or turn 
over the plate and mould together, and the pat- 
_ terns withdrawn from the mould along with the 
plate. This not only made the joint line, but 
avoided rapping and withdrawing of loose pat- 
terns, and even to-day rapid production on cer- 
tain classes of work could be achieved by this 
method. 


Hand-Ram Machines 

The next phase introduced was hand-ram 
machines, embodying the two previously-men- 
tioned methods, and also turning over the mould. 
The pattern was fastened to a turnover table, 
which in turn was fixed to side trunnions, and 
after turning the mould over a hand lever raised 
the small board or mould carriage to the under- 
side of the mould, and after releasing the mould 
from the pattern plate the mould was drawn 
down from the patterns. Another type of 
machine for hand-ram moulds had the advantage 
of being adjustable to various sizes of boxes. 
This machine had two T-uprights, on which the 
pattern plate was fixed. The moulding box was 
placed on adjustable supports and rested on 
these whilst the mould was being rammed and 
the pattern withdrawn. This operation was by 
hand lever and crank, which were connected to 
the T-uprights. Several types of hand-ram 
machines were shown on the screen, which had 
been introduced up to the present time, and 
they generally had a pattern-draw arrangement 
by hand lever. 


Hand Squeeze Machines 
The next step forward, proceeded Mr. Steele, 


was the hand squeeze machine, which un- 
doubtedly proved very valuable in avoiding the 


hand-ramming of small shallow boxes. The 
squeeze or ramming head was operated by hand 
lever, and with pressure exerted in pulling down 
the lever very satisfactory ramming was ob- 
tained. Turning next to hydraulic machines, the 
lecturer said the pressing of sand into the mould- 
ing box, having been successful by hand methods, 
there was no occasion for surprise at the success 
achieved when power was applied in the form 
of hydraulic machines. To-day there were in use 
machines in which the press head was brought 
down to the filled mould box and_ pressure 
exerted on the top, whilst there were others 
which lifted the box and sand upwards to the 
head and the pressure exerted in both 
directions, as especially for deep boxes.  Jolt- 
ramming machines were another step forward in 
the progress of moulding machines described by 
Mr. Steele. The first jolting machine, he pro- 
ceeded, was constructed in a very crude manner 
and consisted of a table with trunnions at each 
end and the trunnions were fitted into eccentric 
rods, the eccentric working on a shaft well above 
the machine, and the rise and fall movement 
jolting the sand. The jolt was taken on the 
trunk of a tree embedded in the foundry floor. 
A further advance was made by introducing a 
cam with a 3-in. drop for jolting the sand, and 
for heavy moulds a larger drop. This also was 
driven from overhead shaft. The patterns were 
drawn by hand, and these machines were in 
operation approximately forty years ago. A com- 

j and pattern draw machine was 


press 


bined jar 
patented in April, 1899, by Mr. J. B. Neesham 
and, as was seen from the picture on the screen, 
was belt-and-cam-driven for the jolt, and had 
a jolt-counting device controlled by eccentric and 
pawl on cam shaft, and a small ratchet wheel 
was turned by the pawl each jolt, and finally a 
knock-off device released the clutch and stopped 
the machine. After the mould was jolted the 
pattern plate and mould were raised by hand 
levers, the stripping plate supports dropped into 
position and when lowering the mould again on 
to the supports the pattern would be drawn 
through the stripping plate. 


Pneumatic Jolt Machines 

The first pneumatic jolting machine was de- 
signed and patented by Mr. Charles Herman and 
operated in America. The machine was again, 
as viewed to-day, very crude, but, like the others, 
was au step forward. This machine consisted of 
an air cylinder with a long hook attached to a 
piston. The cylinder was fixed over a hand-jolt 
machine and when the moulding box was filled 
with sand the hook was slipped on to a beam 
of the hand machine, and by operating a small 
valve controlling the air cylinder piston the inlet 
and exhaust would cause the hook to rise and 
fall and so the machine, thus jolting the sand. 


“A further machine by the same gentleman gave 


much better results by jolting the mould and 
drawing the pattern. This machine had the 
jolting cylinder as part of the structure, and 
small side cylinders were used as a means to 
draw the mould upward from the pattern. The 
pistons of the side eylinders were connected by 
rack and pinion, which in turn were coupled up 
to a back shaft-running the length of the 
machine, 

The first pneumatic jarring machine was 
started up in England by Mr. J. B. Neesham, 
making axlebox moulds at the works of Messrs. 
Saxby & Farmer, Wiltshire, in 1902, and this 
machine was one of Mr. C. Herman’s design. 
Shortly afterwards Mr. Neesham designed and 
patented the ‘‘ Ajax ’’ pneumatic jar ram, turn- 
over, and pattern draw machines, and one of 
these early machines was still doing service. This 
gentleman also designed an electric jolter work- 
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ing on a cam inside the base of the centre cylin- 
der, with the cam shaft direct to the motor. 
Designs and improvements had been carried 
out by various manufacturers of machines, said 
the lecturer, and when one realised that mould- 
ing machines were constantly working with parts 
more or less exposed to the ravages of sand, 
grit and even pellets of iron or steel getting into 
the sand, he though it must be agreed it was a 
tribute to the respective designers that the 
machines worked as well as they generally did. 
It would also be agreed that—as seen in 
the slide pictures of subsequently-developed 
machines—in most of the recent alterations and 
improvements the importance of having a rigid 
machine had not been lost sight of. In this 
respect Mr. Steele drew attention to the Peacolt 
and pneumatic ‘‘ Herman ’’ machines. 


\Sand-Slingers 


Turning to the matter of sand-slingers, the 
lecturer this another step forward. 
They had already reviewed hand, hydraulic and 
compressed-air machines. But the sand-slinger 
was electrically operated. The  previously- 
mentioned machines rammed the sand in bulk, 
but this machine rammed it into the box by 
throwing wads of sand at a very rapid rate and 
with great force. The sand-slinger machine 
would throw approximately 1,560 to 1,800 
handfuls of sand per minute and one could easily 
visualise the saving of time on very large moulds. 
The principal part of the machine was the ram- 
ming head, and this consisted of a shaft revolv- 
ing at high speed, at the end of which was a 
pulley; and to this was fastened the impeller 
blade having a flange or cheek. The sand was 
fed to the blade by an endless-belt conveyor and, 
leaving the belt in a stream, was met by the 
rotating blade which cut off a quantity of sand. 
The revolving action sent the sand close up 
to the flange or cheek of the blade, and it was 
partly rammed as it left the impeller head with 
great force to complete the ramming. 


Was 


Mr. Steele concluded his address by reference 
to electric jolt and combined turnover pattern 
draw machines, as recently introduced to the in- 
dustry. The principle of jolting by electricity, of 
course, was not new, but the action and build 
of the machine was different from all previous 
models, and the machine was very strongly built, 
the jolt very good, and could be adjusted to suit 
var‘ous jobs. On the screen were shown pictures 
of the plain jolt machine and two types of turn- 
over and pattern draw machines. No doubt, said 
Mr. Steele, the all-electric machine had a good 
prospect of success, especially where no com- 
pressed air was already installed, and it was 
even claimed that owing to its low running costs 
as compared with those of compressed air plant, 
the saving in power alone would pay for the 
machine in about four years. 

The great factor foundrvmen must bear in 
mind, however, was that moulding machines were 
mechanical aids to production, and the success of 
any machine depended largely on other aids 
outside its own scope—-such, for instance, as good 
patterns, boxes, sand and the interest and intel- 


ligent working of those in charge. Having 
seen and heard of many machines condemned 


through no actual fault of the machine itself. 
he would suggest that when contemplating the 
installation of moulding machines, foundrymen 
should reverse the usual order of inquiry, and 
instead of asking ‘‘ What can it do?’ ascertain 
“That can we do with it?” 


DISCUSSION 


The CuatrMan (Mr. Welford) said the meeting 
had listened to an excellent lecture and seen an 
excellent range of informative pictures on the 
screen. 

Mr. W. G. THornton said he had rather ex- 
pected Mr. Steele might have shown them more 
in the way of machines on repetition lines, which 
would have been more in the line of a good many 
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present. He was rather surprised also that the 
lecturer had not said ‘more about the hydraulic 
machines. He (Mr. Thornton) was rather pre- 
judiced in favour of hydraulic machines. He 
thought he had tried every machine that Mr. 
steele had shown on the screen, with the excep- 
tion of the sand-slinger. The pneumatic jolt in 
repetition work he had thrown out on account 
of the expense in cost of power for the com- 
pressed air. The difficulty with compressed air 
was that the pipe-line was all over the foundry, 
and they might strike a leak for weeks and 
weeks and have it going on without any energy 


being developed for it. After that he en- 
countered a hydraulic machine, and he had 


retained the type ever since. Some people de- 
clared that with this machine one could not get 
an even ram, but he was successful. With every 
machine, naturally, they had to experiment until 
they knew how to work it to get the best results 
from it. He (Mr. Thornton) could produce 30 
moulds of 21 in. dia. by two men in an hour, 
and he deemed that was satisfactory. 


Organising in Production 

Mr. A. S. Worcester (Huddersfield) said Mr. 
Steele had made out a good case for the general 
utilisation of moulding machines in purely pro- 
ductive lines or repetition lines, and on general 
utility lines. The lecturer had mentioned the 
odd sides, but there was one thing he did not 
mention which he (Mr. Worcester) had run up 
against that day. In the Black Country they 
seemed to exclude the runners on their set of 
patterns, and to utilise the runners for rapping 
and drawing and so on. It was a very rapid 
means of production. This type of moulder did 
wonderful work with the rapping arrangement 
as made in the runners. Mr. Worcester thought 
a machine that he had seen a few days ago was 
the fastest machine he had ever seen and the 
most adaptable machine, because the turnover 
attachment was not elaborate and just turned 
over the mould with one movement. They had 
had a fine example in Mr. Thornton’s mention 
of the number of moulds that he could get from 
two men per hour. He thought Mr. Thornton 
had produced more trom his moulds than any 
other firm which had used them. It was, no 
doubt, a matter of his own organisation of the 
work of the machine, and there was probably 
more credit due to him than to the machine. 
The same applied to the sand-slinger. If they 
had any mechanical feed, they regulated it to 
the speed of the man using it. Mr. Worcester 
said he thought there was a great future before 
the new electric machine. He had had a look at 
the one that had been shown on the screen, and 
was anxious to see how it behaved in service. 
He could not see anything against it by looking 
at it. It was giving a splendid jolt. In one 
foundry that he visited a man was producing 
200 moulds a day from a machine, and he had the 
distance of 100 boxes to go. He was longer 
walking the length of his boxes than he was 
working his machine. 

Mr. 8S. Carrer (Huddersfield) said Mr. Steele 
had shown a job which was first half rammed up 
and then half jolted on top of it. Did he not 
find in that case that the joint sank down on 
the bottom half? 

Mr. L. Farrar (Shipley) said he had had some 
experience both of the jolt-ramming and the 
turnover machine, and, personally, he liked the 
turnover machine. It did all his work well. 
But with the plain jolt machine he had had diffi- 
culty in keeping the pattern on the machine. He 
had a wooden frame, and then the pattern itself 
was fastened on to the board, and they fastened 
the box to the board, and it was cottared down 
so that the pattern and box was kept together 
all the time; but they had a difficulty in keep- 
ing the box and the pattern on the machine. 
There was no doubt about its ramming, except 
where there were side bosses, and then they had 
to ram underneath them. But the machine would 
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do the work and take all the labour out of it. 
All that they had to do was to feed it, and the 
machine would do the work. He had had long 
experience of both types of machine. The only 
difficulty he had with the plain jolt machine was 
keeping moulds on the table. When Mr. Wor- 
cester was speaking about 200 boxes per 
man, he (Mr. Farrar) brought to mind a man 
who had 280, and said if they would make him 
another 20 he could make 300. They were only 
small boxes, but he did it. Admittedly, he had 
not to walk so far as had to be done in the case 
mentioned by Mr. Worcester. He was using a 
hand machine. 

Mr. S. W. Anson (Leeds) said he had had ex- 
perience of the sand-slinger, and it might be well 
to point out the snags which arose in dealing 
with it. They had commenced their sand-sling- 
ing business with two men at the back and one 
at the front. Unless there was special tackle for 
the job, they would waste time through stopping 
and starting, and so on, in a way which inter- 
fered seriously with the production of the com- 
plete plant, but it rammed a really good mould, 
and it was true to pattern. If the box was 
properly guided by box pins, they would find the 
job satisfactory. A difficulty with the sand- 
slinger was in regard to any loose pieces that 
they might have. 


Combination Moulding 

Mr. W. Parker (Halifax) said, in regara to 
jolting top parts about 12 ft. by 8 ft. by 10 in. 
deep, they had got to stand much strain, and he 
had never been successful in jolting them per- 
fectly without cakes coming off or being 
brought off when they had been turned over. His 
firm had a sand-slinger and actually jolted the 
bottoms and ‘‘ sand-slung ”’ the tops. As regards 
the jolting, they had never had any trouble with 
the bottom parts, but with the tops they had to 
use the slinger. Mr. Steele, said the speaker, 
had shown a slide of jolting the core for an ingot 
mould. How did Mr. Steele proceed with the 
vents in the centre of the strong sand for jolt- 
ing? In jolting material so high in a very strong 
sand, said Mr. Parker, he could never get really 
good service without much ramming. 

Mr. G. Haut (Shipley) said, when he had used 
gaggers on a jolting machine, he had trouble 
with top parts. When they had lifted their top 
off and put it on the bottom part of the mould, 
sand had fallen away from the gaggers. It was 
easy to get someone to come along and sell them 
a machine, but they could not get the seller to 
come along and put them right on some matter 
in regard to which they had difficulty. 

The Cuarrman (Mr. Welford), closing the dis- 
cussion, said to him the most interesting items 
of the lecture were the information about ram- 
ming the top part up first on the jar rammer 
and turning it over and ramming the bottom 
on it. How did Mr. Steel's methods work for 
moving sand and gaggers from the bars? 
Another point about these machines was that 
the patternmaker had to come into the question 
as well. The patterns had to be made to suit the 
machines. In the case of the jar rammer, they 
could not have overhanging parts. 

Mr. G. Haut (Shipley) asked if it was possible 
to jar ram the ordinary box that was made for 
hand-ramming ? 


AUTHOR’S REPLY 

Mr. Steexe, replying to the discussion, said his 
address had been necessarily restricted to the 
limits indicated by its titlke—‘‘ The Progress of 
Moulding Machines from One Stage to Another.”’ 
He had been forced to limit the number of slides 
shown. Mr. Thornton had mentioned that some 
of the machines shown on the slides were not 
for repetition work. The author pointed out, 
in reply, that the people who were making the 
machines he had shown were also making similar 
machines for repetition work. He had chosen his 
slides as being suitable for illustrating the pro- 
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gress made. Hydraulic machines had also been 
mentioned. The hydraulic machine was a good 
one, but it was not used in this country in the 
same manner as it was used on the Continent. 
Mr. Steele thought one of the drawbacks of the 
hydraulic machine in this country was not so 
much that it did not do its work, but that the 
weather conditions here during the winter time 
were a matter that frightened the foundry 
people—such as the freezing up of pipes, ete. 
Mr. Steele said he had spoken to a great num- 
ber of firms with regard to hydraulic machines 
and they said the risk of leakages and freezing 
and so on were much against the use of this type. 
He agreed with Mr. Thornton that the hydraulic 
machine did definitely do its job if one adapted 
oneself to the machine. Any machine, however 
good it was, was not the be-all and end-all oi 
foundry work. They must adapt themselves to 
the machines. It was impossible for anyone to 
make a machine which would take in every job. 

Mr. Roberts had mentioned that the boxes 
were fastened down on the special pipe machine. 
He (Mr. Steele) was quite pleased to hear that, 
because he had in mind the makers’ claim that 
the boxes could be put on without fastening 
down. He suggested that some makers of jar- 
ring machines claimed that moulds did not re- 
quire vents. He had jolting machines but he put 
vents in. It was much safer to put in a few 
vents rather than to run the risk of a spoiled 
mould. Mr. Steel said he recognised the patterns 
on sprays that had been mentioned by Mr. 
Worcester. They would be made in the Bir- 
mingham district, he presumed. In different 
districts there were foundries having special 
features, simply because the people were born to 
the jobs, and the ‘‘ tub moulding ”’ with patterns 
on sprays was common in the Midlands. They 
would find, if they examined the sprays, that 
they were composed of very soft material which 
is usually joined to each pattern in such a 
manner that it forms the runner to the respec- 
tive casting and also a means of rapping and 
drawing of the patterns from the mould. The 
moulding boxes were usually shallow ones and 
the method was termed ‘‘ Tub Moulding.” If 
firms had only one pattern for a number of small 
sastings, then the pattern would go to this par- 
ticular district. 

Eliminating Sliding 

Mr. Carter had mentioned the jolting of the 
top and bottom mould together, and asked 
whether the mould did not sink at the joint. The 
answer was that it did very slightly and the top 
part followed the joint, and he had made 
a box 5 ft. square and the joint would probably 
sink half an inch, but the top part had gone 
back without wasting the mould. This idea was 
the outcome of finding a machine doing nothing 
in a foundry. He asked them why that was so, 
and the answer was that they had not the jobs 
for the machine, and he suggested the idea to the 
foundry manager, and he smiled, and Mr. Steele 
had to show what he meant. Answering Mr. Hall 
and Mr. Anson, the pity of it was that not 
everybody who sold a moulding machine was 
practical. If so, they would be very careful 
about their statements when they were telling 
what the machine could do. Mr. Farrar had 
mentioned that the box was liable to slide on the 
jolting machine. Mr. Steele said he had noticed 
in one case that very thing was happening. He 
suggested in this case, to the firm concerned, 
that provision should be made in the centre of 
the table for a screw plug to go in the table, and 
by using that plug and a hole in pattern board 
the slide could be stopped. In reference to the 
point as to a sand-slinger which gave trouble, 
Mr. Steele thought the machine had yet to be 
manufactured with which they would not have 
some difficulties. These difficulties were there 
to be overcome. He had seen that day the motto 
Difficulties are someone’s opportunities.’”’ If 
they had difficulties with their machines it was 
just an opportunity for them to use their powers 
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to overcome them. Undoubtedly, the sand-slinger 
had its difficulties, as every machine had. The 
force with which the sand came out of the slinger 
machine might cause the loose parts and the 
gaggers to move. The makers did not sell a 
machine and guarantee that that would not 
happen. The user had these difficulties to over- 
come. He suggested that if they had these loose 
parts, they should either cover them up or ram 
them by hand first. He knew one firm where 
they put in the first laver of sand and then 
hand-rammed round the gaggers and then con- 
tinued with the sand slinging so that they would 
not move the gaggers. 


Ingot Cores 

A point had arisen about ingot cores. He was 
asked how did they get the cores with such 
strong sand? It was rather singular, because 
the firm to which this related was troubled with 
the cores collapsing when they had removed the 
corebox. He went there and spent a couple ot 
days with them and experimented with their 
sand, and he strengthened the sand they were 
using. They were using core barrels. The cores 
were jolted with a vertical barrel and it had a 
straw rope round, and the tendency, it would 
be thought, was for the straw rope to slide down 
the barrel, but that did not happen. The last 
time he asked about that machine they said they 
had not sufficient work to keep it going. They 
were doing well with it, but trade was bad. 
Mr. Hall had mentioned sand falling from the 
gaggors. Mr. Steele suggested that what hap- 
pened was that putting in the gaggers he had 
put them in the same way as he would if hand- 
moulding, and the gaggers had sunk down to 
the face of pattern during jolting, and when top 
was turned over the gaggers would spring. Then 
the mass of the sand had dropped away. The 
best practice was to put the gagger half-an-inch 
away from the face of the job, and the jolting 
period would take the gagger down to some- 
where near where it should be finally. He found 
it was possible to get the gaggers too low in 
putting them in, due to the fact that the jolting 
would take the gagger down. The Chairman had 
asked about jolting a bottom part on a rammed 
top part mould. How about the gaggers in the 
top part below—would they get loose with the 
jolting? On the slide shown it would be observed 
that the moulding box was not directly on 
machine table. He told them to put a bed about 
2 in. thick of sand on to the machine table, 
leave that 2-in. bed of sand on the machine, 
and they would then have the weight of the jolt- 
ing on the sand bed and not on the box. So 
the gaggers remained on the soft sand and were 
not disturbed. 


Tapered Bars 


In answer to Mr. Watson, who had asked if 
it was possible to jolt the ordinary taper bars 
top bars-—Mr. Steele strongly suggested the use 
of taper bars with all jolting machines. He had 
jolted flat top parts with the bars an inch away 
from the face of the job with no gaggers in at 
all. Had anybody present noticed in THe Foun- 
DRY TRADE JOURNAL recently a laundry washing 
machine of Messrs. Tullis’s? He was the one to 
start up a machine to make the end castings, 
which had flat top parts. Mr. Parker had men- 
tioned about successfully jolting some large top 
parts, and said they had to introduce a slinger. 
Mr. Steeie suggested that if they had the slinger 
in the shop already it was satisfactory, but if 
they had not the slinger it was all wrong, inas- 
much as they could successfully make flat parts. 
He was rather sorry that the firm with whom he 
used to be had not a picture of a mould that 
he had made of a 5-ft. square tank plate which 
was made for a firm in West Yorkshire. 

Mr. Steele, continuing, said as practical men 
they all knew that there was a tremendous strain 
on a casting of 4 in thick, and therefore they 
would use gaggers. With regard to ramming the 
flat top parts, there were some snags. He did 
not make a work table 3 or 4 in. thick at the 
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first attempt. The ideal way was to riddle sand 
on the board or plate to the depth of probably 
an inch, and then clay-wash the edges of the 
bar and lower the box to the sand, which auto- 
matically packed the sand under the bars. Then 
fasten the box down, fill up and jolt, after which 
scrape off surplus sand to top of bars and flat 
ram. Another thing was, there was a tremen- 
dous amount of suction, and unless they broke 
up that suction prior to lifting up the top from 
the plate, that would cause trouble. In the dis- 
cussion there had been mention ot parts of pat- 
terns projecting and having to core them out. 
That was the ideal way of dealing with them, 
or jolting to the level ot projection, then hand- 
ramming round that part. Concluding, he would 
have liked to have said something about the effi- 
ciency of moulding machines and how the out- 
side elements influenced the success of any 
machine. He had found so many machines con- 
demned for unreasonable matters, such as bad 
patterns, boxes, sand, etc., and suggested that 
users ought first of all to try to adapt themselves 
to the machine rather than expect to be able to 
make the machine adapt itself to the conditions 
with which the user was familiar. Conditions 
varied so much that they could not expect any 
particular machine to do everything. He remem- 
hered going to a large steel foundry and making 
a steel locomotive centre-wheel 4-ft. 6-in. box. 
The mould was made in less than 10 min., 
hut they were kept waiting 20 min. for the over- 
head crane to move it. 

A vote of thanks to Mr. Steele for his interest- 
ing lecture was moved by Mr. F. K. Neatu 
(Keighley), and seconded by Mr. A. W. Waker 
(Huddersfield), both of whom spoke in highly- 
complimentary terms of Mr. Steele’s capacity for 
lecturing. 


Formation of Martensite 


OBSERVATIONS ON CERTAIN ALLOY STEELS 


The American Institute of Mining and Metal- 
lurgical Engineers has issued technical publica- 
tion 537, entitled ‘‘ Observing Formation of 
Mariensite in Certain Alloy Steels at Low Tem- 
perature,’ by Messrs. O. A. Knicur and H. 
MU.tier-Stock. The unusual and rather extra- 
ordinary nature of this work is described in the 
following extracts. 

The object of the present study was to 
observe under the microscope, if possible, the 
formation of martensite from austenite at tem- 
peratures considerably below room temperature. 
It was hoped that the reaction velocity would be 
so slow at the low temperatures employed that 
the mechanism of the formation of an individual 
martensite needle could be closely observed. It 
was hoped also that these low temperatures could 
he obtained on the surface of the specimen under 
observation without injury to the microscope 
objective. Steels were selected which seemed to 
be entirely austenitic after brine quenching from 
1,000 deg. C., but would give rise to the forma- 
tion of abundance of martensite when cooled to 
the temperature of solid carbon dioxide in ether, 
or of liquid air. The steels used were furnished 
by the Carpenter Steel Company, Reading, Pa. 
The analyses were as follows: A (and B): C, 0.16 
(0.10); Mn, 0.27 (0.24); Si, 3.91 (1.46); P, 0.011 
(0.009); S, 0.021 (0.026); Cr, 0.05 (0.03); Ni, 
24.97 (25.91). 

It was believed that etching reagents could be 
dispensed with, since the volume increase accom- 
panying the formation of martensite produces 
figures of martensite on a polished surface. Some 
preliminary work was done to determine whether 
this were true concerning the steels about to be 
tested. Several samples were brine-quenched 
from 1,000 deg. C., polished, and then given a 
bath in liquid air. Subsequent examinations dis- 
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closed satisfactory martensite markings on the 
polished surface. Dry ice and ether gave less 
impressive results than liquid air. All of these 
preliminary results were sufficiently encouraging 
to justify the building of an apparatus which 
would permit observation of the progress of the 
change under the microscope. The authors’ 
observations are described thus: 

‘‘ During cooling, the surface of the specimen 
was constantly watched. Usually nothing 
happened until a temperature of about —35 deg. 
C. was reached when, very suddenly, a needle 
of martensite would appear. Others would 
follow at various points in the field of observa- 
tion. The rate at which the needles multiplied 
seemed to be roughly proportional to the rate of 
cooling to lower temperatures. It was observed 
that each individual needle formed almost 
instantly to its full size and did not grow subse- 
quently, very much like the popping of pop-corn. 
After observing this phenomenon a number of 
times, several attempts were made to obtain 
moving pictures of the change, thus far without 
success; it probably can be done, however, and 
our efforts are being continued. It is hoped that 
high-speed pictures can be obtained, which, when 
projected at ‘slow motion,’ will permit the 
positive determination of the rate of formation 
of individual martensite needles. 

‘© Tn several instances, one of us happened to 
be looking directly at the spot on the field when 
a large martensite needle formed. One end of this 
needle seemed to appear first, and the rest pro- 
pagated along the surface to the other end of 
the full grown needle, like the raising of a ridge 
by a mole at work, only very much faster. If 
the formation of an individual needle is slow 
enough to be actually observable by eye, as 
seemed to be the case, moving pictures ought 
to determine the rate accurately. Moreover, 
the reaction rate at —35 deg. to —150 deg. C. 
should, theoretically, be so much slower than at 
+100 deg. C. and higher, as to make it capable 
of determination at the lower temperatures, in 
view of the results achieved at higher tempera- 


tures by Hanemann and Wiester. Hence. 
although other investigators report that 
martensite needles form ‘instantly,’ it is 


believed that the speed of formation is such, at 
the low temperatures of the transformation, as 
to offer an unusual opportunity for study.” 


Publication Received 


Modern Lifting. Anybody who receives 
this magnificently bound volume from Herbert 
Morris, Limited, of Loughborough, can indeed 
count themselves fortunate. Each one is very 
much of a personal present, as the recipient's 
name is duly inscribed on the inside cover. It 
runs to no less than 1,124 pages, and it is rare 
to find a page without an illustration. Natur- 
ally such a tome requires a stout binding, and 
black morocco cloth with the lettering picked 
out in gold has been chosen. There has been 
no cheese-paring, and real art paper has been 
incorporated. Here and there recourse has been 
had to colour printing. What we admire most 
is the meticulous care that has been exercised 
to see that lines (or rules, as the printers call 
them) always meet at the corners, a virtue one 
rarely encounters in catalogue work. The book 
contains 20 chapters, and each deals with one 
phase of a handling problem treated for con- 
venience by reference to the firm’s lines of 
manufactures. 

We congratulate the publicity manager and the 
printers and bookbinders who have helped him 
to produce one of the finest catalogues ever 
published by a _ British engineering firm. 
Naturally, owing to cost, it is only available for 
really important executive officers within the 
industry. 
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The Institute of British Foundrymen 


JOINT MEETING OF LONDON BRANCH AND THE ELECTRO-DEPOSITORS’ 
TECHNICAL SOCIETY 


The first joint meeting of the London Branch 
of the Institute of British Foundrymen and the 
Klectro-Depositors’ Technical Society was held at 
the Northampton Polytechnic Institute, London. 
The chair was taken by Mr. E. A. Ollard (repre- 
senting the  LElectro-Depositors’ Technical 
Society), and he was supported by Mr. C. H. 
Kain (President of the London Branch, Institute 
ot British Foundrymen). 

The CHAIRMAN, extending a cordial welcome 
to the members of the Institute of British Foun- 
drymen, expressed pleasure at the holding of the 
joint meeting because their two walks in life 
were very close together. Electro-depositors had 
to deal with a great number of castings which 
foundrymen had done their best to make of the 
highest quality, but there were many problems 
which could be discussed to the mutual advan- 
tage of the platers and foundrymen, and it was 
with this object in view that it had been 
arranged for a statement to be made first by a 
member of the Electro-Depositors’ Technical 
Society on the plating of castings, and secondly 
by a foundryman on the manufacture of castings 
for electro-plating. Before calling for these two 
statements, however, he asked Mr. Kain, as 
President of the London Branch of the Institute 
of British Foundrymen, to make a few remarks. 

Mr. C. H. Karn first expressed the apprecia- 
tion of the foundrymen for the hospitality that 
had been extended to them by the Electro- 
Depositors’ Technical Society and expressed the 
view that such joint meetings could not fail to 
do good in the technical development of the prob- 
lems that had to be dealt with. In the past there 
had not been such contact on technical 
matters as there should have been, although a 
great deal was heard of rationalisation and 
various marketing and selling schemes which 
appeared to have been remarkably successful. It 
was only latterly that there had been any real 
movement towards co-ordination of technical in- 
terests in the foundry industry. Before that 
movement began, when there was any trouble 
the moulder said it was due to the metal, whilst 
the melting man said it was due to the moulder: 
but as the result of the work of the Institute of 
British Foundrymen in bringing the various 
interests together jointly to discuss their prob- 
lems, it could be claimed that very remarkable 
progress had been made during the past ten 
years, not only in the finish of castings but in 
the general quality. His own knowledge of plat- 
ing at the moment was absolutely nil, but he had 
little doubt that at the conclusion of this meeting 
he would have considerably more knowledge of 
the problems which the platers had to face. 


close 


Defective Non-Ferrous Castings 

Mr. B. Cartan (Electro-Depositors’ Technical 
Society), who dealt with the plating of castings, 
first made a few remarks on castings, and men- 
tioned that to emphasise these remarks he had 
on exhibit some specimens for inspection and 
criticism. These, he said, were samples of the 
castings that passed through the polishing and 
plating shops of his firm in the course of a dav’s 
output, and he specially drew attention to their 
poor quality. Owing to porosity, it was some- 
times necessary to pickle and tin non-ferrous 
castings in order to fill the pores, and the 
polishers were instructed to avoid melting the 
solder in the pores during the polishing process, 
and in this way the finished casting passed the 
pressure tests and inspection. In stating that 
these particular samples were not such good cast- 
ings as they should be, however, he did not wish 
to infer that it was impossible to get good cast- 
ings, because he did obtain good castings—occa- 


sionally! When giving an order for castings 
that were to be polished and plated, he always 
stipulated that they should be homogeneous and 
of good surface. His experience had been, how- 
ever, that whilst the first deliveries were always 
of good quality, the castings in the subsequent 
deliveries showed a deterioration of quality, and 
only the urgency of orders and the time factor 
prevented their rejection. Even, however, it 
they were rejected, the next batches—including 
excuses—would probably be just as bad. The 
same results in this respect were obtained with 
every foundry with which his firm did business. 
A foundry colleague of his on one occasion had 
heen quite indignant about a protest concerning 
castings, and had replied that a larger margin 
should be allowed in cost for grinding and polish- 
ing the outer skin of the castings, even though 
it might mean a removal of several ounces of 
metal. In these days of large-scale production, 
however, the cost of manufacturing an article 
was often a minor detail compared with that of 
polishing and plating. In fact, to-day, the cost 
of polishing and finishing castings was usually 
the most expensive part of the manufactured 
article. Moreover, even with bad castings the 
polishing departments were still expected to 
make a good job at no extra cost. 

Another problem arose with castings from 
which the sand had been improperly cleaned, and 
he recalled a case in which a friend of his had 
bought 56 Ibs. of brass castings which were found 
to contain 5! Ibs. of sand. In the same way, the 
presence of dross and iron in brass castings had 
spoiled many an otherwise good job, and much 
labour was wasted in this connection. The dross 
did not show during the emery bobbing, but the 
compo and mops cut below the surface, leaving 
the dross outstanding in black lines. It had 
often been found impossible to remove the dross 
by grinding or machining without spoiling the 
shape of the article. 


Stampings also Show Defects 

Castings, however, were not the only source of 
trouble to the plater, as difficulties were invari- 
ably experienced with hot stampings. The 
original samples were excellent, but with the 
wearing of the tools the quality of the stampings 
deteriorated more than castings. 

His motive in making these criticisms of 
foundry products, continued Mr. Caplan, was to 
emphasise that the finished product of the 
electro-plating industry depends to a very great 
extent on the quality of the casting, and that if 
the casting was not up to standard it was im- 
possible to do justice to the products of the 
foundry, no matter how much time and labour 
was expended on them by the polisher and plater. 


How Castings are Prepared 

Passing to a more detailed consideration of the 
plating of castings, it was pointed out that 
although there are varieus methods of treating 
ferrous and non-ferrous castings previous to plat- 
ing, the following methods were more generally 
adopted as the result of long experience. 

Iron and malleable iron castings that were to 
be plated and polished bright were shaped and 
all large surface irregularities removed by grind- 
ing on a No. 60-90 carborundum wheel running 
approximately at a speed of 1,800 r.p.m., and 
finally fine emery bobbed, using a_ felt-bob 
dressed with 120-140 grade emery. Certain cast- 


ings, if in good condition, need only be surface 
cleaned, using a fine emery scurf mop. 

Brass and bronze castings were dipped in a 
hot caustic solution and pickled in a weak hydro- 
chloric-acid bath. 


This loosened and helped to 
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remove sand, etc., from the crevices and pores. 
The work was then bright dipped in aquafortis 
acid, well swilled in two separate tanks of run- 
ning water, then clean boiling water, and dried 
in hot hardwood sawdust or in a warm atmo- 
sphere. 

The castings were then buffed according to 
requirements, using a scurfing mop or felt-bob 
usually dressed with 120 emery and finished with 
a calico or linen mop, using as a dressing Tripoli, 
or, as it is commonly called, compo. Usually 
castings were sent into the plating shop highly 
polished, but where trichlorethylene or electro- 
lytic cleaners were used, this was not necessary. 
In any case, it was always advisable to send work 
into the plating shop clean, i.e., free from adher- 
ing grease and compo. 

Certain minor problems presented themselves 
in a plating shop when castings and mixed 
metals which included soft soldered joints, fol- 
lowed one another in close order. For instance, 
through lack of space only one potash or alka- 
line tank was available to do all the cleaning 
work. Costs, and the large quantities to be 
handled, did not permit of any hand scouring, 
and all cleaning was done electrolytically. Pre- 
cautions were taken against the contamination of 
the clean bath by the soft soldered articles, of 
which large quantities were treated. 

The cleanliness and strength of the various 
cleaning and anodic etching solutions were 
always kept up to standard, and on account of 
the high current densities used, extra attention 
was paid to electrical connections. 

Iron castings were wired or placed on sus- 
penders or boiled in the alkaline cleaner, using 
a pressure of 6-8 volts. The large quantities of 
gas formed forced any greasy matter adhering 
to, the work to the surface of the solution, and 
the scum was easily removed. The work was 
then placed in a concentrated HCl solution for 
a few moments, which removed any iron oxide 
almost immediately and also slightly etched. The 
castings were then well swilled and replaced in 
the cleaning tank for approximately one minute. 
This removed any HCl that might be secreted 
in the pores of the castings. The work was then 
again well swilled in clean water, followed by 
immersion in a 10 per cent. sulphuric- or tartaric- 
acid solution—one was quite as good as the other 

and transferred to the nickel-plating bath. 
Anodic etching was only used if the ironwork 
was to be finished chromium plated. As the HCl 
became weak through use, it was transferred to 
the pickling bath. 


Solutions Used 

The nickel-plating solution was nickel sulphate 
with the addition of magnesium sulphate, boric 
acid and sodium chloride. The density was 
maintained at 20 Bé. The pH was 5.6, and the 
solution was agitated and filtered, the working 
temperature being 30 to 35 deg. C. This solu- 
tion was very satisfactory for general work, the 
addition of the magnesium sulphate being very 
helpful, because of the shape of some of the work 
which could come into close proximity to the 
anodes without burning or cracking on the sharp 
corners. Depassine anodes were used, experience 
having shown them to be superior and more 
economical, if used correctly, than cast or rolled 
anodes. The solution could be used at high or 
medium current density by varying the tem- 
perature, and a deposit of 0.001 in. could be 
obtained in approximately 20 minutes without 
burning on edges. The nickel was ductile, easy 
to finish and chromed well. Iron castings, if to 
be chromed, were usually plated a little longer. 

After plating, the work was well swilled and 
hung in clean boiling water, the water being 
kept at boiling point and agitated by an open 
end steam pipe with a suitably-adjusted cock to 
prevent boiling over. The work on removal 
dried in a few seconds, and no trouble had so far 
been experienced through spotting out or stain- 
ing. 
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Brass and bronze castings were treated in a 
similar manner in the cleaning preparations, 
and, in addition, the cleaning current was re- 
versed for 15 to 30 seconds at the end of the 
cleaning process. The work was then anodically 
etched in a 5 per cent. cyanide solution using a 
current density of 4-5 amperes per square foot 
for 2 to 3 minutes—the time varied for different 
types of brass—well swilled in clean water and 
then in the 10 per cent. sulphuric-acid dip, fol- 
lowed by nickel plating. The swilling and drying- 
off after plating was similar to that adopted in 
the case of ironwork. 

The advantages of the 5 per cent. cyanide solu- 
tion were that it is very easy to maintain; it 
can be used as an etchant for copper work, and 
iron and steel work can be left in it indefinitely, 
if necessary, without risk. Where castings have 
to be bronzed or oxidised, the work was plated 
for 5 to 10 minutes in a cyanide copper bath, 
the bronzing solutions being made up fresh daily. 
Castings required a good soaking in the boiling 
water to remove traces of the cyanide or bronze 
from the work. 

Referring to anodic-acid cleaning, it was 
pointed out that the cleaner is strong sulphuric 
acid maintained at about 50 deg. Bé. Additions 
of chromic acid were neither advisable nor neces- 
sary. An anodic pressure of 6 volts is used, and 
a connection is made by placing the wired work 
on the lead-covered anode bar. Cast-iron work, 
however, does not require more than 15 to 
20 seconds in the bath, as after that the etching 
may become pronounced and show up in the 
finished work. 

The work, continued Mr. Caplan, must be well 
rinsed, and as the preparation of the work was 
much faster than the actual nickel plating it was 
placed in the 5 per cent. cyanide cleaner until 
required. When the nickel bath was empty the 
cast-iron work was swilled in water, afterwards 
being placed in the 10 per cent. sulphuric-acid 
dip and nickel plated. The actual time taken in 
the preparation of a load of work from the time 
of placing in the potash to the plating bath was 
5 to 8 mins. The 10 per cent. sulphuric-acid dip 
did not interfere with the pH of the nickel- 
plating bath; the latter was tested twice weekly 
and so far the variation found was negligible. 


Chromium Plating 

Concerning chromium plating, it was pointed 
out that castings, especially of irregular shape, 
require more attention for this purpose than 
other work, because the chrome in ferrous cast- 
ings will, if not properly removed after plating, 
corrode the article badly. In the case of non- 
ferrous metal and particularly with bath taps 
and valve ‘fittings, it would in time completely 
destroy the seatings. Again, the chrome solu- 
tion could easily be contaminated with nickel 
through castings and labelled work. It had been 
found possible, in spite of the care taken in swill- 
ing after nickel plating, for nickel salts to dry 
inside castings and under labelled work, and 
these salts hecame soluble in the chrome solution 
and rapidly rendered it unworkable. An inves- 
tigation had shown that when nickel-plated cast 
ings and labelled work was finished and placed 
in clean tested warm water of the temperature 
of the chrome bath, it would after a few minutes 
turn the water distinctly acid, and further 
quantities of work placed in the water turned 
the latter a greenish tint. Fortunately, once 
the cause was discovered it was found quite 
simple to get the chrome bath working almost 
immediately and perfectly. 

In conclusion, Mr. Caplan said the effective- 
ness of the methods he had described was illus- 
trated by the fact that out of approximately 
2,000 components plated daily there had only 
been 15 stops in the past three months, and these 
were due either to double deposits or at soldered 
joints or at a seam. 

Mr. G. C. Pierce followed with some comments 
on the manufacture of castings for the electro- 
plating industry. Referring, however, in the 
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first place to the few samples of castings pro- 
duced hy Mr. Caplan and of which complaints 
had been made, Mr. Pierce said the principal 
defect of these castings was a skin porosity 
caused by loose grains of sand whose presence 
might due to several causes. One of the 
commonest was not effectively cleaning the sand 
mould prior to pouring. Although this was very 
elementary, it was surprising how some founders, 
either through carelessness or defective eyesight, 
leave sufficient loose grains of sand in the mould 
to cause the plater a great deal of trouble or 
even to make the castings useless for the purposes 
of a high finish. Another cause of this defect 
was the weakness of the facing sand used against 
the patterns. Unless the sand used was properly 
prepared and. bonded correctly, it could be of 
such a character as to be incapable of withstand- 
ing the cutting action of the metal during the 
filling of the mould. For most purposes a 
mixture of two parts of clean used sand and one 
part of a good new sand would prove a satisfac- 
tory standard mixture for light non-ferrous cast- 
ings. The new sand might be Erith yellow, 
Mansfield or any such sand carrying sufficient 
bond and consisting of the correct grain size, etc. 
The preparation of this sand presented no diffi- 
culty whether the foundry was modern or not, 
but undoubtedly the preferable method was by 
machine mixing in one of the numerous mixers 
on the market. So long as cleanliness was ob- 
served in preparing the batches of sand for 
mixing, by ensuring the badly-burned sand was 
not included, the mixture of sand he had men- 
tioned would be of good surface and would stand 
against the metal. The correct amount of sand 
must be used, of course, to ensure that the sand 
would be adequately bonded. The correct ram- 
ming of the mould was another important factor 
in the prevention of dirt in the casting, because 
if a casting had been scabbed through incorrect 
ramming it could be assumed that it would be 
uscless so far as being able to plate to a good 
surface. Again, the position of runners on the 
castings was another cause of speckiness not 
always appreciated by platers. Lack of con- 
sideration or lack of knowledge as to the correct 
place to connect the runners with the casting 
would very often result in small weak sections 
of the mould coming adrift when the metal was 
teemed into the runner. 


“Printing Back” 

The good skin essential to castings required 
for plating was not difficult to obtain and could 
be secured by a light dusting of flour, lime, 
plumbago, French chalk or powdered charcoal. 
If a superfine skin was needed, the operation of 
dusting with one or more of these materials and 
the replacing carefully of the pattern in the 
mould, lightly tapping to ensure that every part 
of the mould face was effected, and the careful 
withdrawal of the pattern would result in a very 
superior skin on the castings. This was called 
‘printing back’? and was usually done with 
what was known as “fine ’’ work. Mr. Pierce 
added that he does not advocate the use of flour 
for the operation of ‘ printing.”’ 


he 


Raw Materials and Defects 


Apart from the defects caused through the 
actual moulding there were, said Mr. Pierce, 


other causes, and the question of the metal used 
for a large quantity of castings which were sub- 
sequently to be plated was of paramount im- 
portance. Whilst it was probably true that con- 
siderable latitude exists in what are known as 


brass castings used to a large extent in the 
building and furnishing industries, it was well 


to be careful that this latitude is not exceeded. 
It would probably be agreed that practically all 
the castings used in these industries are made 
from scrap metal. A great deal, of course, could 
be written about scrap metals and metal dealers, 
but. the responsibility for securing the right 
material was, after all, the foundryman’s, and 
it was to be feared that the indiscriminate use 
of “badly-sorted scrap was sometimes responsible 
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for many of the troubles tound by electro-platers. 
He himself had seen castings supplied to platers 
which, if submitted to a metallurgist for chemi- 
cal analysis, would probably make him shiver. 
The commonest fault was that of using scrap 
containing an excess of lead, not to say anything 
ot adding lead to the melt. It really was sur- 
prising how much lead a brass casting could 
carry and vet show a decent appearance when 
plated, providing the lead was put in the right 
place. At this point Mr. Pierce repeated the 
saving of an eminent gentleman in the engineer- 
ing industry who declared that ‘‘ The foundry- 
man was the cleverest and most able craftsman 
in all industry because of his ability to put— 
given the opportunity—* blowholes’ where they 
did not matter. His only desire was for them 
to improve further and place them outside the 
casting altogether! *’ As an example of careful 
plating, he instanced a casting quite obviously 
containing too much lead and yet giving sut- 
ficient face of material capable of taking the 
plating, because the bottom-side of the casting 
was not required to take the plating. 


Experimental Data 

Illustrating this point he gave some figures 
showing the result of additions which were pur- 
posely made for the present contribution. At 
the same time, he said, that whilst the figures 
might not be of concern to electro-platers as such, 
if they were purchasers, also, they might feel 
interested in the weight percentages particularly 
if they purchase by weight, a common and some- 
times regrettable practice. 

For comparison purposes a casting was made ot 
good clean cartridge brass, with no additions 
whatever. Another casting was then made under 
exactly the same conditions from the same pat- 
tern, except that there was an addition of 6 per 
cent. lead. That casting had an increased weight 
of 5.6 per cent. Yet another casting was made, 
with the addition of 15 per cent. lead, and this 
showed an increase of weight of 9.4 per cent. 
The first casting was of good straight cartridge 
brass and showed a good rich colour. The second 
one indicated its 6 per cent. addition of lead 
by its rather pale colour, whilst the third one, 
containing 15 per cent. lead, had a very bad 
colour, very anemic, and nearly a dirty grey. 
All three castings were capable of taking plating. 
(Mr. Pierce exhibited these castings partly 
plated, leaving part of the original skin of the 
casting for examination.) 

The following figures obtained from test-bars 
in the three cases were then given:—No. 1; 
13.5 tons per sq. in. tensile strength; 45 per 
cent. elongation; Brinell hardness No. 42. The 
fracture of this bar showed a good homogeneous 
structure. No. 2: 13 tons per sq. in. tensile 
strength; 40 per cent. elongation; Brinell hard- 
ness No. 40. The fracture showed distinct segre- 
gation of the lead. No. 3: 8 tons per sq. in. 
tensile strength; 17 per cent. elongation; Brinell 


hardness No. 17. The fracture in this case 
showed very bad segregation of lead. Comment- 


ing on these figures, Mr. Pierce 
view that some castings can carry as much lead, 
if not more, than the example No. 3, but even if 
platers did not object to a little lead in some 
form or another, he suggested that the danger 
line had been crossed in this particular material 
as the example was obviously weak. 
(To be concluded.) 


expressed the 


Canadian tron and Steel Industry 

According to recent statements by officials of 
leading companies, there has been a steady improve 
ment in general conditions throughout the Canadian 
iron and steel industry. Business and operations of 
the Steel Company of Canada, Limited, Hamilton, 
Ontario, continue to expand and production for the 
month of January is said to have been between 
65 and 70 per cent. ahead of the same month last 


year. Pig-iron production in January exceeded 
30,000 tons, with four furnaces blowing. Most of 


the output, however, is in basic iron for further use 
of producing companies. 
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No. S.F: 26 dealing with “ Sirocco”? Fan Manuta tures 


for moderate and high pressures. It includes some 


interesting examples of recent installations and contains 


detailed and accurate information concerning duties, 
weights and dimensions for the wide range of sizes and 


designs listed. In addition, numerous tables assist in deter- 


mining the most suitable “ Sirocco” Fan Equipment for 


use under diverse operating conditions. 


+ 


A copy for reference is indispensable. 
Write to 


DAVIDSON & CO., LIMITED, 
SIROCCO ENGINEERING WORKS, BELFAST. 


LONDON : MANCHESTER : NEWCASTLE : BIRMINGHAM : CARDIFF : BRISTOL : GLASGOW : DUBLIN 


universally recognise: 
as the leading branc 
of Cylinder Pig Iron 
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Foundry Bronzes.— No. III 


PHOSPHOR BRONZE 


The bronzes included in the category of the 
phosphor bronzes should be distinguished from 
those cuprous alloys in which phosphorus is 
merely used as a scavenging reagent, and in 
which only traces of the element can be detected 
in the alloy when subjected to analysis. Many 
alloys are masquerading under the name ot 
phosphor bronze, whereas at the most one can 
only rightly concede that they be described as 
either phosphorised bronze or phosphorised 
gun-metal.’?) The phosphorus in a true phospho: 
bronze is present in quantity sufficient to form 
a separate micro-constituent rich in phosphorus. 

Mention is made by Thurston of phosphor 
bronze with as high a phosphorus content as 
4 per cent. In the writer's experience, covering 
the examination of a large number of castings 
of phosphor bronze, 2 per cent. of phosphorus 
figures as the highest content of this element, 
and in the majority of cases the figure was well 
under 1 per cent. Mr. A. Philip, Admiralty 
Chemist, as a result of having tabulated the 
composition and mechanical tests of a consider- 
able number of phosphor-bronze castings for 
general and specialised purposes, proposed that 
the figures 7.4-9.7 per cent. of tin and 0.3-0.6 per 
cent. of phosphorus, remainder copper, be 
adopted as specification figures. coupled with a 
breaking strength of not less than 17 tons per 


sq. in. and an elongation figure of not less than 
20 per cent. The present-day Admiralty specifi- 


cation for phosphor bronze calls for an alloy 
having a composition of :—Copper 90 per cent., 
tin 9.7 per cent. and phosphorus 0.3 per cent. 
In those cases where a high degree of resistance 
to wear and low coefficient of friction combined 
with strength are the most desired properties, 
the content of tin may with advantage be 
increased over the Admiralty figure, and the 
phosphorus figure may be raised to 1.0 per cent. 
or even slightly more. Such bronzes in 
demand as bearing alloys, and the microscope 
reveals a structure confirming their suitability 
for this purpose. Table I gives the composition 
of a number of phosphor bronzes in general use 
to-day. 


TABLE I.—Composition of Phosphor Bronzs. 


! 
Copper. Tin. 
Per cent. | Percent. 
Per cent. 


Admiralty phosphor 


bronze... 90.0 9.7 0.3 
Bush metal .. remainder 10-11 0.75-1.0 
Cylinder metal -| 89.0 10.0 1.0 
High class bearings | 87.5 12.0 O.5 
year Wheel bronze ..| remainder 11-13 0.15-0.5 


Melting-Shop Practice 

In general, follow the notes previously given 
covering the melting-shop practice for the com- 
pounding of gun-metals. In those cases where 
the phosphorus content exceeds 0.5 per cent., it 
is advisable to introduce half the specified con- 
tent of phosphorus together with the copper 
when introducing the charge to the melting con- 
tainer, reserving the remaining moiety until the 
whole of the copper is melted. Ten or 15 per 
cent. phosphor-copper is the medium generally 
in use to effect the introduction of the phos- 
phorus. Small pieces of the alloy should be em- 
ployed rather than large lumps. Allow an appre- 
ciable interval after having introduced the final 
addition of phosphor-copper before proceeding to 
introduce the tin. One-half of 1 per cent. of 
nickel improves a phosphor-bronze intended for 
gear wheels. 


Foundry Practice 


Phosphor bronze for all important work is best 
cast in dry-sand moulds. If green-sand moulds 
are used, skin-dry carefully. Wasters will result 
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from damp green-sand moulds and hot metal. 
A casting temperature round about 1,100 deg. C. 
is recommended. The appearance of the surface 
of the cleanly-skimmed metal affords a good in- 
dication of the best casting temperature; a fairly 
tranquil surface is desirable. 


Eutectic Temperature of Iron- 
Carbon Alloys 


By thermal analysis E, Piwowarsky* has again 
found that in repeated melting of iron-carbon 
alloys the critical point of the cementite 
eutectic gradually disappears and is replaced 
hy that of the graphite eutectic, which melts at 
a slightly higher temperature. On the cooling 
curve, however, there was always found only one 
critical which super- 
cooled. With an iron containing 2.45 per cent. 
of carbon the critical point of the cementite 
eutectic was found to be at 1,145 to 1,147 deg. 
C. and that of the graphite eutectic at 1,154 
to 1,155 deg. C. On heating, the position of 
the eutectic line is relatively independent of 
the experimental conditions, whilst on cooling it 
is greatly affected by the slightest variation of 
the cooling rate, super- 
heating temperature, purity of the melt, agita- 


point was more or less 


conditions, such as 


tion. So with an iron containing 4.5 per cent. 
of carbon the eutectic temperature was raised 
from 1,141 to 1,145 deg. C. by stirring the 
melt. 


With increasing superheating temperature the 
eutectic temperature falls. An iron containing 
carbon 3.92 and silicon 2.2 per cent. when heated 
to 1,250 deg. ow showed, on cooling, the critical 
point at 1,148 deg. C., when superheated to 
1,475 deg. C. at 1,099 deg. C. With decreasing 
carbon content the eutectic temperature is raised, 
the tendency of the melt to solidify carbidiec is, 
however, Silicon per se raises the 
eutectic temperature; when added to the molten 
iron, however, it decreases the eutectic tempera- 
ture. This effect disappears only after long 
standing. In the foundry it is, therefore, 
advisable to add the silicon, at least partly, as 
late as possible to the melt, preferably in the 
ladle. Manganese acts in the same sense as 
silicon, whereas with nickel the eutectic tem- 
perature gradually decreases with increasing 
standard time. Nickel additions can, therefore, 
be made the cupola. The effect of 
molybdenum between that of nickel and 
silicon. With an iron containing 4.05 per cent. 
of carbon, which was rapidly cooled from about 
1,500 deg. C., two critical points were found on 
the cooling curve. 

In another investigationt the same author has 
found that the graphite in cast iron dissolves 
in the molten metal within a comparatively small 
temperature range, even at a high rate of 
heating. Among other tests, cast-iron bars were 


reased, 


lies 


very 


dipped in molten nickel or copper at tempera- 
tures between 1,200 and 1,400 deg. C. and 


quenched in water immediately after fusion had 
begun. The microscopical examination showed 


that the graphite, though present in coarse 
flakes, had completely dissolved in spite of the 


very short period during which the iron remained 
in the melting range. The quenched structure 
contained eutectic graphite, which must have 
been rejected directly from the melt. The 
experimental results argue against the belief 
that the effect of superheating is to destroy the 
residual graphite flakes in the melt. 


Mr. anp Mrs. W. Briton, of Glasgow, 
have just celebrated the fiftieth anniversary of their 
marriage. Mr. Briton, who is a native of Sunder- 
land, has been engaged for many years with Messrs. 
Alexander Stephen & Company, Limited, Linthouse 
Shipyard, Glasgow. 


Govan, 


*’« Stahl und Eisen,” 1934, No. 4. 
t “ Archiv fiir das Eisenhiittenwesen,”’ 1933-34, pages 431-432. 
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Notes on Metal-Working 


In the course of a Paper entitled ‘‘ Jigs and 
Tools in Modern Industry,’ read by Mr. A. 
JARDINE, JUN., of Messrs. Mavor & Coulson, 
Limited, Glasgow, before a joint meeting of the 
Association of Students of the Institution of 
Engineers and Shipbuilders in Scotland and the 
Graduate Section of the Institute of Mechanica] 
Engineers, on February 9, the author dealt with 
the design, manufacture and use of jigs and 
tools in modern mass production. Discussing 
the operation of shearing, it was pointed out 
that the blades of a shearing machine need not 
be sharp, but the correct clearance between the 
blades was most important. When too large a 
clearance was left, the sheared plate had a nasty 
rag left on its under side; if too little clearance 
was allowed, a flattening took place on the under 
side of the sheared plate. An automatic hold- 
down was strongly to be recommended. 

After dealing with drilling and boring tools, 
the author said that, generally speaking, punches 
and dies were used for two purposes, i.e., to 
punch a hole, slot or other profile to size, or to 
blank some particular part to size. A calculation 
was made to show what clearance should be 
allowed between the punch and die. Whether 
this clearance should be made on the punch or 
on the die depended on whether the hole or 
blank had to be ‘ size.’’ If the hole was re- 


quired ‘‘size,’’ the punch should be made 
‘size’? and the die enlarged by the amount of 


clearance calculated for the particular material 
to be punched; the converse was the case when 
a blank of given size was required. 

The angular clearance and shear on dies for 
thick material were described and illustrated by 
slides. It was pointed out that the cutting pres- 
sure of dies depends on the shear strength of the 
material to be punched and the effective surface 
area to be severed. For any shape, the pressure 
required was the length of profile multiplied by 
the thickness of material, multiplied by shear 
strength; to allow for excess pressure, tensile 
strength of the material was usually substituted 
for the shear strength. 


British Trade Mission to Poland 


Members of the United Kingdom Trade Mission 
to Poland left London recently. The Mission is 
under the chairmanship of Sir Eugene Ramsden, 
M.P., and includes the following representatives of 
United Kingdom industries :— 

Tron and Steel.—Mr. J. L. Piggott (manager of 
the British Steel Export Association, nominated by 
the National Federation of Iron and Steel Manu- 
facturers). 

Sheffield Lighter Trades.—Mr. C. K. Rowles 
(nominated by the Sheffield Chamber of Commerce) 

Electrical Goods and Apparatus.—Mr. W. G. Bass 
(nominated by the British Electrical and Allied 
Manufacturers’ Association). 

Welsh Tinplate.—Sir Edgar Jones. 

Mr. Arthur Mullins and Mr. D. H. Lyall, of the 
Department of Overseas Trade, and Mr. C. F. I 
Ramsden, head of the overseas organisation of the 
Federation of British Industries, are accompanying 
the Mission. 


Hardness Variations of Steel Surfaces 

A method described by C. Brenepicks and C. F. 
Mets in ‘‘ Jernkontorets Annaler ’’ for visualising in 
detail the hardness variations of a steel surface con 
sists in producing by means of a diamond point a 
fine grating on the plane surface to be investigated. 
This brings out clearly local deviations in the 
mechanical properties. The method appears of 
value, especially as a means of controlling the uni- 
formity of hardness standards. It has proved useful 
for facilitating hardness control performed in the 
ordinary manner. A striking feature is the high 
sensitivity of the method in the case of even very 
slight cold working. Thus, parallel lines, due to a 
previous grinding by machine, were found to appear 
very distinctly on the surface of a quenched-steel 
specimen. 
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of FOUNDRY, 
BASIC and HEMATITE 
Delivery from stock. 
Booklet giving analyses, etc., | 
be sent on request. 


DORMAN 


DORMAN LONG & CO. LTD., MIDDLESBROUGH 


SAND BLAST MACHINERY & 
AIR COMPRESSORS 


SAND BLAST MACHINERY OF EVERY TYPE EMBODYING THE BEST OF BRITISH, CONTINENTAL 
AND AMERICAN PRACTICE, BUT EMPLOYING ENTIRELY BRITISH LABOUR, MATERIAL & CAPITAL. 


ALL ENQUIRIES AND ORDERS SUPERVISED PERSONALLY BY 
CHIEF ENGINEER, 
F. WwW. WILSO SAND BLAST SECTION 
WHO HAS BEEN RESPONSIBLE FOR THE DESIGN AND 
MANUFACTURE OF MOST OF THE PLANTS INSTALLED IN GREAT BRITAIN. 


ST. GEORGE’S ENGINEERS, 
teleptore: ORDSALL LAN E, Telegrams : 


Trafford Park, Georgic, 
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This Week’s News in Brief 


Trade Talk 


H.M.S. “* Asax,’’ a first-class cruiser, 
at the Barrow shipyard of Messrs. 
strongs, Limited, on March 1. 

Messrs. SmitH’s Dock Company, South 
Bank-on-Tees, have obtained an order for two large 
steam trawlers for Iceland and White Sea fishing. 

Messrs. E. G. Acneson, LimireD, manufacturers 
of colloidal graphite products, have removed from 
40, Wood Street, Westminster, to Thames House, 
Millbank, London, S.W.1. 

Dixon, Limirep, are to relight another 
furnace at their Govanhill works. Two stacks will 
then be in operation. The first was blown in last 
October after two years’ idleness. 

THe Hartanp ENGINEERING CompaNy, LIMITED, 
Alloa, have received an order for three large rotary 
converters and also for transformers required for 
the electrification of the Glasgow Subway Railway. 

Messrs. JosepH Lucas, LimireD, are to spend 
£40,000 on a new six-storey building at their fac- 
tory, near Bridge Street and Wells Street, Birming- 
ham. The contract for the steelwork has already 
been placed. 

Messrs. Litucows, Limirep, Port Glasgow, have 
received an order for a passenger and cargo steamer 
from the Bombay & Persia Steam Navigation Com- 
pany, Limited, Bombay. The vessel will have a 
carrying capacity of 6,500 tons. 

THE BURNTISLAND SHIPBUILDING Company have 
secured an order to build a 1,500-ton collier for the 
Joseph Constantine Steamship Line, Limited. The 
engines will be supplied by the North Eastern 
Marine Engineering Company, Limited, Wallsend. 

SEVERAL LARGE CARGOES of iron ore have arrived 


was launched 
Vickers-Arm- 


at Glasgow during the week, including the s.s. 
‘““ Hamdale,’’ with 8,000 tons from Pepel, the new 


British orefield in West Africa, and a large cargo of 
Spanish ore which is discharging at Rothesay Dock. 

THE SOCIAL cLUB of the Scottish Enamelling Com- 
pany, Limited, and the Larbert Art Metal Company, 
Limited, held a very successful dance on March 2. 
Mr. Alexander Bissett presided, and the general 
arrangements were carried through by Mr. George 
Flint. 

Messrs. Epwarp G. Hersert, Limited, Levens- 
hulme, Manchester, have appointed Messrs. W. L. 
James & Company, Limited, 9, Park Place, Cardiff, 
to represent them in South Wales and the West of 
England for the whole range of their products, in- 
cluding British-built Olsen testing machines. 

ORDERS HAVE RECENTLY BEEN PLACED with British 
.manufacturers for the supply of nearly 8,000 tons 
of steel rails and fishplates for the South African 
Railways and Harbours Administration. In addi- 
tion there have been purchases of permanent-way 
fastenings, carriage fittings, telephone material, 
cranes and other goods. 

THE IMPROVEMENT in the iron and steel industry 
is reflected in the L.N.E.R. traffic returns for 1933. 
The originating tonnage of iron and steel blooms, 
billets and ingots, etc., carried by the company in- 
creased by 373,000 tons, or about 575 per cent. over 
that of 1932, and the company conveyed 366,000 
more tons of iron and steel scrap. 

Messrs. JoHN G. Kincarp & Company, 
Greenock, have secured the contract for two sets of 
engines which are to be installed in the tanker 
‘** Athelking,’’ belonging to the United Molasses 
Company, which is to be reconditioned by Messrs. 


Impact Resistance of Cast Iron at Elevated 
Temperature 


(Concluded from page 179) 


higher temperatures. It may be concluded that 
molybdenum cast iron will be less likely to frac- 
ture from tensile shock than ordinary grey cast 
iron and that this tendency will exist up to at 
least 427 deg. C. At 538 deg. C. the data avail- 
able indicate that this superiority of the molyp- 
denum cast iron tends to disappear. 

At no temperature studied was the shock re- 
sistance of the cast irons markedly improved 
over the room temperature values; so east iron 
has to be considered as a relatively brittle 
material even at elevated temperatures. 


Cammell Laird & Company, Limited, Birkenhead. 
The engines are of the Burmeister & Wain type. 


Sugar MANUFACTURERS ABROAD are again in the 
market for machinery. Messrs. A. & W. Smith & 
Company, Limited, have received an order for a 
complete sugar factory in India. The order is 
valued at £50,000. Further contracts will be placed 
shortly. Glasgow engineers are expecting big 
orders. Little business of this description has been 


placed since the autumn of 1933. 
AN ORDER for a _ battle-practice target vessel, 
165 ft. in length, has been placed by the Admiralty 


with Messrs. Rose Street Foundry & Engineering 
Company, Limi ee Inverness. Trade depression has 


been very seriously felt in Inverness during the last 
few years, and the order will permit of a large 
number of men being re-employed. Quite recently 
the Admiralty decided to recognise Inverness as a 
subsidiary station for construction and repair work. 


Contracts Open 


Darlington, March 16.—Cast-iron pipes, 2 in. to 
6 in. dia., for the Durham County Water Board. 
Mr. W. R. Ward, clerk to the Board, 77, North- 
gate, Darlington. 

Darlington, March 16.—Making and delivering of 
small castings, for the Durham County Water 
Board. Mr. W. R. Ward, clerk to the Board, 77, 
Northgate, Darlington. 

Liverpool, March 22.—5} miles of 42-in. steel pipes, 
etc., for the Corporation. The Water Engineer’s 
Office, 55, Dale Street, Liverpool, 2. (Fee £5 5s., 
returnable. ) 

London, April 19.—Iron and steel stores, for the 


G.W. Railway Company. The Stores Super- 
intendent, Swindon. 

London, March 28.—(Section K) (a) Two 
75,000-k.v.a. transformers and (6b) two 750-k.v.a. 


transformers, with pumps, etc.; (section L) (a) one 
20-ton overhead electric travelling crane and (bh) 
three electric and five hand-operated hoist-blocks, 
for Fulham Borough Council. Messrs. Preece, 
Cardew & Rider, 8 and 10, Queen Anne’s Gate, 
Westminster, S.W.1. 

London, S.W., March 20.—Two locomotive boilers, 
for the Madras and Southern Mahratta Railway Com- 
pany, Limited, 25, Buckingham Palace Road, West- 
minster, London, S.W.1. (Fee £1 1s., non-return- 
able. ) 


Company Reports 


Cammell Laird & Company, Limited.—Net profit, 


after charging depreciation, £31,876; brought in, 
£741; interest at the rate of 24 per cent. on the first 
and third debenture stocks; « arried forward, £3,005. 


Scottish Iron & Steel Company, Limited.—Profit, 
£26.997; brought in, £1.052; to depreciation account, 
£6,000; preference dividend, £13,500; dividend on 
the ordinary shares of 2 per cent., £7,200; carried 
forward, £1,350. 

Baldwins, Limited.—The directors have decided to 
pay interest, for the year 1933, at the rate of 6 per 
cent. per annum on the income debenture stocks, 
against nil for 1932. A preliminary statement of 
the results for the past year shows trading profits of 
£356,457. After Gin the loss brought forward 
frem 1932 and after making provision for deprecia- 
tion, income-tax, debenture interest, etc., there is a 
balance of £25,065 to ~ carried forward (against a 
debit balance of £29,136 last year). 


New Companies 


David Dargie (1934), Limited, 
Liverpool. ye: pital £1,000. Engineers, etc. Direc- 
tors: W. E. Carter and J. McNaught. 

H. O. Edwards (London), Limited, 15-16, New 
Burlington Street, London, W.1.—Capital £200. 
Machinery and metal merchants, etc. Directors: 
H. 0. Edwards and Mrs. B. M. Edwards. 

Bailey (Birmingham), Limited.—Capital £500. 
Brassfounders, art metal workers, etc. Directors: 
B. T. Bailey. 103, Bankes Road, Small Heath, Bir- 
mingham; W. H. Malin. 


28, Strand Street, 
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Personal 


THE NEW PRESIDENT of the Iron, Steel & Iron 
mongery Benevolent Association of Scotland is M1 
Charles D. Rigg, who is associated with Messrs 
Smith & McLean, Limited, Glasgow. 

Mr. ArtTHUR TERENCE MAXWELL, a partner in 
Glyn Mills & Company, was appointed a director ot 
Vickers, Limited, at the board meeting held on the 
March 8, 1984. 

Mr. James M. Wart, J.P., F.C.I.S., retires on 


March 31 from the position of managing director of 


the Atlas Steel Foundry & Engineering Company. 
Limited, Armadale, West Lothian, whic h he has 
held since 1921. He is the sole survivor of those 


who initiated and established the concern in 1912. 
Mr. L. R. Lioyp, who has been engaged on the 
sales staff of Bradley & Foster, Limited, Darlaston 
Blast Furnaces, Darlaston, makers of special pig 
irons, has severed his connection with that firm, to 
take up an appointment as director and secretary to 
the Hopyard Foundries, Limited, Coseley, Bilston, 
manufacturers of white-heart malleable castings. 
Mr. Westey Lampert, C.B.E., Past-President of 
the Institute of British Foundrymen, has accepted 
the invitation of the Department of Technology of 
the City and Guilds of London Institute to act on 
the Moderating Committee, whose duty it is to con 
sider questions relative to the examinations of can- 
didates in patternmaking and foundry practice. Mr. 
Wesley Lambert fills a vacancy caused by the re- 
tirement from the Committee of Mr. E. R. Briggs. 
Mr. JAMES HENDERSON, who has succeeded Mr. 


E. J. George as President of the National Federa- 
tion of Iron and Steel Manufacturers, 
Town Grammar 


was educated 


at the Hutchenson School and the 


Mr. JAMES HENDERSON 


Allen Glen’s Technical School, Glasgow. He com- 
menced his business career at the works of the Glas- 


gow Iron & Steel Company, Limited, in 1886. 
When the late Mr. Mannaberg started their steel- 
works, the company operated the basic-Bessemer 
process. In 1889 Mr. Henderson went to the 
Frodingham Iron Company, Limited, again under 
Mr. Mannaberg, who started up a steel plant, this 


time operating the basic open-hearth process, at that 
time in its initial stages of development. Mr. 
Henderson rose by steps to his present position of 
deputy-chairman and general manager of the com- 
pany and of its subsidiaries, which include the 
Appleby Iron Company, Limited. Mr. Henderson 
is also a director of the United Steel Companies, 
Limited, of which the Frodingham and Appleby 
companies are subsidiaries. He has been a mem- 
ber of the Executive Committee since the inception 
of the National Federation of Iron and Steel Manu- 
facturers in 1918, and was elected a Vice-President 
in May, 1930, and President in February, 1933. He 
took office on January 1, 1934. He is the chairman 
of the Iron and Steel Industrial Research Council. 
Mr. Henderson has served on District and County 
Councils and is a Justice of the Peace. 


| 

| 

| 

| 
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are an essential part of 
the equipment of every 
up-to-date foundry 


The Sterling Box 
is more than ‘‘just 
a Moulding Box,’ 
it is an accurate 
tool for producing 
accurate castings 
with a minimum of 
labour and effort 


“GLASGOW. "NEWCASTLE ~ON-TYN 


2 
HED 
| D. id 
: 
L 
| 
| 
Made from solid ribbed rolled stee s 
j 
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Raw Material Markets 


Although trading is not quite so active in the 
iron and steel markets as it was some weeks ago, 
sellers maintain a firm attitude, in some sections 
being heavily booked until the end of June or even 
cases even further. Uncertainty with regard to the 
proposals for the reorganisation of the industry still 
continues, but nothing further will be known, of 
course, until the meeting of manufacturers on 
April 19. 

Pig-Iron 

MIDDLESBROUGH.—‘Steady buying of Cleveland 
foundry iron continues to be recorded, and the out- 
put will probably have to be further enlarged at an 
early date, especially as the requirements of the 
consuming trades are increasing week by week. Only 
a very small quantity of iron is being exported, pre- 
sumably for the purpose of retaining foreign connec- 
tions, at prices much below the home quotations. 
No. 3 Cleveland G.M.B. continues to be quoted at 
67s. 6d. per ton delivered in the Middlesbrough area, 
69s. 6d. delivered elsewhere on the North-East Coast. 
67s. 3d. delivered Falkirk and 70s. 3d. per ton 
delivered Glasgow. There are the usual differences 
for other qualities, No. 1 foundry being at a_pre- 
mium of 2s. 6d. per ton and No. 4 foundry and 
No. 4 forge at 1s. discount. 

The East Coast hematite market is now adjusting 
itself to the new “ zone’’ prices. The official 
quotations are based upon No. 1 hematite, which is 
quoted at 68s. delivered Tees-side, 74s. to 77s. de- 
livered Yorkshire (excluding Sheffield), 70s. 
delivered Durham and Northumberland, and to Scot- 
land 72s. by sea or 75s. by rail. The makers are 
to deal direct with the big consumers in Sheffield 
and South Wales. As the price delivered Middles- 
brough is the same as the former f.o.t. price and 
delivery charges are in the neighbourhood of 2s. 


per ton, there has therefore been a reduction in 
quotations of 2s. or more. 
LANCASHIRE.—New orders for pig-iron are 


somewhat slow at the moment, as so many users are 
covered by contracts. At the same time, heavy 
deliveries of iron are being made from the blast 
furnaces, and it is evident that the consuming 
industries in Lancashire are maintaining their posi- 
tion. Lancashire engineering firms have benefited by 
further orders from Russia. The general price posi- 
tion is extremely firm, with Staffordshire, Derbyshire 
and Cleveland No. 3 quoted for delivery to consumers 
in the Manchester area on the basis of 74s. per ton, 
Northamptonshire at 72s. 6d., Derbyshire forge iron 
at 69s., and Scottish foundry at about 85s. West 
Coast hematite for delivery equal to Manchester is 
still on offer in the region of 80s. 6d. per ton. 
Under the new zoning scheme, East Coast hematite 
for delivery in Lancashire, excluding the Furness dis- 
trict, is quoted on the basis of 76s. per ton for 
No. 1 and 75s. for No. 3, both unbroken, and about 
2s. additional broken. 

MIDLANDS.—The light-castings trade in the 
Midlands continues to make a heavy call upon pig- 
iron producers. The demand from the general en- 
gineers is not so good, but shows signs of gradual 
improvement. There have been no changes in prices 
of the ordinary Midland brands. The controlled 


levels applying to Birmingham and Black Country 
stations are 67s. 6d. for No. 3 Northants, and 71s. 
per ton for Derbyshire, Lincolnshire and North 
Staffordshire No. 3. For delivery into works 7d. per 
ton extra is charged, and these prices are also subject 
to rebate for large consumers. In connection with 
the hematite market. there is not a great deal of 
new booking. With regard to East Coast hematite, 
a slight revision in prices has taken place, the 
makers having arranged prices into zones. South 
Staffs, Warwickshire and Worcestershire come under 
Zone 4. The price delivered to stations in that zone 
for No. 1 is 79s., with 1s. per ton less for No. 3, with 


a charge of Is. 6d. per ton it delivered into con- 
sumers’ works. where facilities are available. This 
brings the price somewhat lower than under the 


old arrangement of f.o.t. values. as this worked out 
at 82s. 9d. per ton. West is unchanged at 
84s. 6d. per ton. 

SCOTLAND.—There is a steady. but still limited. 
demand for Scottish foundry iron, which continues 
to be quoted at 70s. for No. 3 f.o0.t. furnaces, with 
2s. 6d. extra for No. 1. The light-castings foundries’ 
still sufficiently well filled to enable 
full time. and they are eager to 


Coast 


order-books are 
them to work 


secure further supplies of No. 3 Cleveland iron. The 
latter is quoted at 67s. 3d. f.o.t. Falkirk and 
70s. 3d. f.o.t. Glasgow, other English irons being 


offered at 1s. 3d. per ton below these levels. 
Coke 
Conditions are unchanged in the foundry-coke 


market. Quotations, for delivery in the South Staf- 
fordshire area, are as follow :—Best Durham foundry 


coke, 36s. 6d. to 40s.; Welsh. 36s. to 45s.: Scottish 
low-ash coke, 40s. to 41s. per ton. 
Steel 
In the semi-finished steel section. most of 


the producing works are busy and the demand shows 
little relaxing. The production of this 
material is on a considerable scale. and less is heard 
of delays in deliveries. Transactions in Continental 
semis are heard of, but the quantities involved are 
not large and Continental competition in this depart- 
ment is not serious. In the finished-stee] depart- 
ment conditions are rather irregular. but on the 
whole the works are well employed. The demand is 
most active in the lighter department of the in- 
dustry, but in Scotland the recent shipbuilding 
orders have placed the heavy steelworks in a good 
position. Export business is still limited. 


signs of 


Scrap 

The demand for scrap iron in the Cleveland market 
is slightly weaker than it was. Current quotations 
are 5ls. 6d. for ordinary cast iron and 54s, for 
good machinery metal in handy pieces. There is a 
steady demand in the Midlands, where heavy 
machinery metal is firmly quoted at 55s., good heavy 
at 50s. and clean light cast iron at 47s. 6d.; all 
delivered works. Conditions are unchanged in the 
South Wales market, apart from a slightly better 
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demand for light cast-iron scrap at about 40s. to 
42s. 6d. In Scotland, heavy machinery cast-iron 
scrap is being quoted at 58s. 6d. per ton and 
ordinary cast-iron scrap at 55s. 

Metals 


Copper.—Although at the moment there is only a 


moderate demand from actual consumers, the copper 


has 


market maintained a fairly firm tone lately. 
has 


There been no undue pressure to sell; on the 
contrary, the producers have been taking a more 
reserved attitude lately. considering that a higher 
level of prices would be justified than at present 
exists. It is stated that producers’ stocks, both in 
Africa and America, have lately shown a tendency 
to decrease, but, of course, there are still immense 
reserves of metal available. Consumption is now at 
a slightly higher level than it was a year or two 
This is more particularly the case in Europe. 
where the increase in the use of copper may be due 
to heightened activity at the munitions works. 

The week’s prices have been as follow :- 

Cash.—Thursday. £32 12s. 6d. to £32 15s. ; Friday. 
£32 16s. 3d. to £32 17s. 6d.; Monday, £33 3s. 9d. 


ago. 


to £33 5s.; Tuesday, £33 2s. 6d. to £33 3s. 9d.: 
Wednesday, £32 15s. to £32 17s. 6d. 

Three Months. Thursday. £32 17s. 6d. to 
£32 18s. 9d.: Friday, £32 18s. 9d. to £33 1s. 3d.: 
Monday. £33 8s. 9d. to £33 10s.; Tuesday. 
£33 6s. 3d. to £33 7s. 6d.: Wednesday. £33 to 
£33 1s. 3d. 


Tin.—As was hinted at in this column last week. 
the decision not to increase production quotas next 
quarter has been followed by an upward movement 
in prices, there being a strong possibility of some 
shortage of supplies. It may be noted that the 
present price of the metal is far above that originally 
aimed at when the scheme for restriction of output 
was originally proposed. It is to be hoped that this 
artificial upward movement in prices will not be 
pushed too far. 

Daily quotations : 

Cash.—Thursday, £230 17s. 6d. to £231 2s. 6d.: 
Friday, £233 5s. to £233 10s.: Monday, £234 5s. to 
£234 10s.; Tuesday, £236 5s. to £236 10s. ; Wednes- 
day. £236 to £236 2s. 6d. 

Three Months.—Thursday, £229 17s. 6d. to £230: 
Friday, £231 15s. to £232; Monday, £233 7s. 6d. 
to £233 10s.; Tuesday, £234 10s. to £234 12s. 6d.: 
Wednesday, £234 7s. 6d. to £234 10s. 

Speiter.—In sympathy with the rise in tin, the 
spelter market has shown a rather firmer tone. 
There has, however, been little change in actual 
conditions, with the exception, perhaps, of a slight 
falling off in the call for high-grade spelter, con- 
siderable buying having taken place recently. 

Price fluctuations : 

Ordinary.—Thursday, £14 15s.; Friday, £14 15s. : 
Monday, £14 15s.; Tuesday, £14 15s.; Wednesday. 
£14 15s. 

Lead.—The consumption of lead on the Continent 
remains good, a steady demand being met with in 
this country. Wuotations on the London Metal 
Exchange have heen fairly firm, aithough occasion- 
ally disturbed by news of several declarations of 
cargoes of foreigu lead. 

Daily market prices :— 

Soft Foreign (Prompt).—Thursday, £11 10s. ; 
Friday, £11 5s.; Monday, £11 lls. 3d.; Tuesday, 
£11 15s.; Wednesday, £11 12s. 6d. 


DEPENDABILITY 


IN GREAT OR SMALL 
IS 
ESSENTIAL. 


CHAPLETS are the SMALL 


things in the FOUNDRY 
but the BEST are NEEDED. 


WARING BROS. 


QUALITY [S DEPENDABLE 
TEST THEM 


Wie-DOCK WORKS, BARNSLEY 


DUST COLLECTING 
AND EXHAUSTING 
PLANT FOR FETT- 
LERS, RUMBLERS, 
GRINDERS AND 
BLASTERS. 


We are specialists 
in Cyclones, Fans, 
Piping and Sheet 
Iron work. Post 
us your enquiries 
or ask for an 
Engineer to call. 


& co. LTD, 


& LONDON 


| 
| 
= 
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Genuine Cold Blast 


Pig 


Brands: 


GRAZEBROOK, 
LOWMOOR C.B. 


GRAZEBROOK 


the best insurance 
against defective castings 


THE EARL OF DUDLEY’S | M. & W. GRAZEBROOK, | THE LOW MOOR IRON 


LIMITED, co., LTD., 
ROUND OAK WORKS, LTD., 
BRIERLEY HILL, STAFFS. DUDLEY, WORCS. BRADFORD - YORKSHIRE. 
Brand ‘‘DUD-L.N F'ces-DUD” Brand: “GRAZEBROOK” Brand: ‘“‘LOWMOOR C.B.” 


MAKERS OF GENUINE COLD BLAST PIG IRON 
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COPPER 
£ad 
Standard cash $2.15 0 
Three months $3 0 0 
Electrolytic 36 0 0 
Tough 34 10 0 
Best selected 35.0 0 
Sheets 62 0 0 
India 2 44 5 0 
Wire bars . 36 0 0 
Ingot bars 36 0 0 
H.C. wire rods... 38 5 
Off. av. cash, February 33 2 14 
Do., 3 mths., February 33 5 6 
Do., Sttlmnt.. February 33 1 9 
Do., Electro, Fe sbruary.. 36 4 8} 
Do., B.S., February 36 3 14 
Do., wire ‘bars, Februar vy 3610 0 
Solid drawn tubes 
Brazed tubes 10d. 
Wire as 64d. 
BRASS 
Solid drawn tubes a 9d. 
Brazed tubes lid. 
Rods, drawn 83d. 
Rods, extd. or rlld. 43d. 
Sheets to 10 w. g. 74d. 
Wire 73d. 
Rolled metal A id. 
Yellow metal rods 4}d. 
Do. 4 x 4 Squares 53d. 
Do. 4 x 3 Sheets 53d. 
TIN 
Standard cash 236 0 0 
Three months 
English 236 10 0 
Bars. . 23710 
Straits 230 16 0 
Eastern 237 15 O 
Banca 
Off. av. cash, February 22616 
Do., 3 mths., February 226 8 2} 
Do., Sttlmt., February 226 16 3 
SPELTER 
Ordinary 1415 0 
Remelted 1 0 0 
12 10 O 
English 1 7 6 
India 14 7 6 
Zinc dust 20 0 0 
Zinc ashes .. 3 5 0 
Off. aver., February 14.19 8} 
Aver. spot, February 14 16 103 
LEAD 
Soft foreign ppt. 11 12 6 
Empire aa 1118 9 
English 13 0 0 
Off. average, February 1115 5§ 
Average spot, February .. 11 12 8} 


ALUMINIUM 
Ingots 
Wire 
Sheet and foil 


£100 to £105 
1/1 to 1/9 lb. 
1/2 to 2/9 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 


2410 O 

Do., V.M. ex whse. 3 6 0 

Rods fee 29 0 0 
ANTIMONY 

Foglish .. 39 0 Oto40 0 0 

Chinese, ex-whse. 30 10 0 

Crude 20 0 @ 
QUICKSILVER 

Quicksilver .. 10 5 Oto10 12 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


-silicon— 


15% 
Feero-vanadium— 

35 50% . 


817 6 
13.0 0 
2 6 


12/8 Ib. Va. 
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Ferro-molybdenum— 


70/75% carbon-free 5/6 per Ib. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free .. 9d. lb. 
Ferro-phosphorus, 20/25% .. £14 10 0 
Ferro-tungsten— 

80/85% 2/7 |b. 
Tungsten. metal powder— 

98/99%, 2/10 Ib. 
Ferro- “chrome— 

2/4% car. 32 0 0 

4/6% car. 23 0 0 

6 car. 2112 6 

8/10% car. 2112 6 
Ferro- chrome— 

Max. 2% car. 37 10 O 

Max. 1% car. 38 - 0 

Max. 0.70% car. .. po 0 

70%, carbon-free .. 103d. tb. 
Nickel—99.5/100% . “£225 to £230 
“ F” nickel shot . £202 10 0 
Ferro-cobalt, 98/99% 5/3 Ib. 
Metallic 

96 /98°, 2/5 Ib. 
Ferro- (net)— 

76/80% loose £10 15 Oto£ll 5 0 

76 /80% packed £11 15 Oto £12 5 

76) 80%, export (nom.) £9 15 0 
Metallic manganese— 

94/96% carbon-free 1/2 lb. 

Per ton unless otherwise stated. 

HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s, 9d. 

Per |b. net, buyers’ works. 
Extras— 

Rounds and squares, 3 in. 

and over . 4d. Ib. 

Rounds and squares, under 

4 in. to } in. 3d. lb. 

Do., under } in. to in... 1/- 1b. 

Flats, in. x }in. to under 

lin. x gin... 3d. Ib. 

Do., under $ in. x } in. 1/- 

Bevels of approved sizes 

and sections 2 6d. Ib. 

Bars cut to length, 10% extra. 

SCRAP 

Heavy steel 212 6to215 0 

Bundled steel and 

shrngs. .. 2 7 6to215 0 

Mixed iron and 

steel 210 0 

Heavy castiron 2 7 6to2 8 6 

Good machinery 2 7 6to210 0 
Cleveland— 

Heavy steel 210 0 

Steel turnings 117 6 

Cast-iron borings 1 7 6 tol 10 0 

Heavy forge 210 0 

W.I. piling scrap .. - 2 65 0 

Cast-iron scrap 211 6to2 14 0 
Midlands— 

Light cast-iron 

scrap 

Heavy _wrought 

iron 3.0 «0 

Steel turnings, f.o.r. 113 6 
Scotland— 

Heavy steel 212 6to2 18 6 

Ordinary cast iron. . 215 0 

Cast-iron borings 2 0 Oto2 1 3 

Wrought-iron piling 213 0 

Heavy machinery . 218 6 
London—Merchants’ buyi =e prices, 

delivered yard. 

Copper (clean) -- 288 0 0 

Brass 20 0 0 

Lead (less usual drat) 10 10 O 

Tealead .. 8 0 0 

Zinc 910 0 

New aluminium cuttings. . 70 0 0 

Braziery copper 25 0 0 

Gunmetal .. 26 0 0 

Hollow pewter .. 155 0 0 

Shaped black pewter 110 0 O 


PIG-IRON 
N.E. Coast (d/d Tees-side — 


Foundry No. 1 70/- 
Foundry No.3. $7/6 

Falkirk 67/3 

» at Glasgow 70/3 
Foundry No. 4 66/6 
Forge No. 4 66/6 
Hematite No.1 .. 68 /- 
Hematite M/Nos. .. 67/6 

N.W. Coast— 

Hem. M/Nos. d/d Glas. .. 72/6 
»  d/d Birm. .. 84/6 
Malleable iron d/d Birm. 115/- 

Midlands (d/d dist.)— 

Staffs No. 4 67/- 

» No.3 fdry. 
Northants forge 63/6 
‘ fdry. No. 3 67/6 
fdry. No. 1 70/6 
Derbyshire forge .. 67/- 
fdry. No. 3 

fdry. No. 1 74/- 

Scotland— 

Foundry No. 1, f.o.t. 72/6 
No. 3, f.0.t. 70/- 
Hem. M/Nos. d/d.. 71/- 
Sheffield (d/d district)— 
Derby forge - 64/6 
»  fdry. No.3 68/6 
Lines forge. . 64/6 
No. 3. 68/6 
E.C. hematite 81/6 
W.C. hematite 83/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 re 74/- 
Staffs fdry. No.3 .. 74/- 
Northants fdry. No. 3 72/6 
Cleveland fdry. No. 3 ats 74/- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 85/- 
Clyde, No. 3 a 85/- 
Monkland, No.3 .. 85/- 
Summerlee, No. 3 85/- 
Eglinton, No.3... 85/- 
Gartsherrie, No. 3 85/- 
Shotts, No. 3 85/- 
FINISHED IRON AND STEEL 

Usual district deliveries for iron ; delivered 

consumer's station for steel. 

Iron— £s.d. £a8. d. 
Bars (cr.) 912 6to 915 0 
Nut and bolt iron7 5 Oto 8 0 O 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.0.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, } in. x 4in. 13 15 0 

Steel— 

Plates, ship, ete. 8 15 Oto 817 6 
Boiler plts. 8 5 Oto 910 0 
Chequer plts. 10 7 6 
Tees 9 7 6 
Joists ‘ 815 0 
Rounds and squares, 3 in. 
to 5} in... 9 7 6 
Rounds under 3 in. to 3 in. 
(Untested) 812 0 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over 5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Otol1210 0 
Hoops (Staffs) +» 1010 O& up. 
Black sheets, 24g. (4-t. lots) 10 5 0 
Galv.cor.shts. ( , ) 1215 0 
Galv. flatshts. ( , ) 13 5 0 
Galv. fencing wire, 8g. plain 14 10 0 
Billets, soft 510 0 
Billets, hard 6 17 6 to 7 2 6 
Sheet bars .. 5 0 Oto 5 5 0 
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PHOSPHOR BRONZE 


Per Ib. basis. 
Stri 11d, 
Sheet to 10 w. 12d. 
Wire 
Rods 11d. 
Tubes 15d. 
Castings 13d. 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Cuirrorp & Son, Liutrep. 


NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 7d. to 1/1 
olled— 

To 9 in. wide 1/1 tol/7 

To 12in. wide  .. 1/1} to 1/7} 

To 15 in. wide - 1/14 to 1/74 

To 18in. wide .. 1/2 tol/8 

To 21 in. wide . 1/24 to 1/8} 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/33 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 

to 10g. 1/43 to 1/11} 


with extras according to gauge. 
Special Sths quality turning rods 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 


ip 


At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. oo 19.26 
No. 2 foundry, Valley .. -- 17.50 
No. 2 foundry, Birm. .. 13.50 
Basic, Valley 17,00 
Bessemer .. -- 19.76 
Malleable, V: alley. . ar 17.80 
Grey forge, Valley 17.50 
Ferro-mang. 80%, seaboard 85.00 
O.-h. rails, h’y, at mill . 36.37} 
Billets 26.00 
Sheet bars 26.00 
Wire rods 36.00 
Cents. 
Iron bars, Phila. .. 
Steel bars kee 
Tank plates 1.70 
Beams, etc. 1.70 
Skelp, grooved steel 1.60 
Steel hoops 1.85 
Sheets, black, No. 24 2.25 
Sheets, galv., No. 24 2.8% 
Wire nails 3.35 
Plain wire 2.20 
Barbed wire, galv. 2.85 
Tinplates, 100-lb. box $5.25 
COKE (at 

Welsh foundry 25/- to 30/- 
»» furnace 18/6 to 19/- 
Durham foundry . . 21/- to 25/- 
furnace . 17/6 

Midlands, foundry es 

furnace 

TINPLATES 


f.o.b. Bristol Channel 
I.C. cokes 20 x 14 per box 
” 28x20 


» 20x10 ,, 23/6 to 23/9 | 
» ,, 17/= to 17/3 | 
C.W. 20x 14 ans 15/- | 
28x20 ,, —-31/- to 31/3 | 
20x10, 21/6 to 21/9 
15/- to 15/3 
SWEDISH IRON & STEEL 
Pig-iron £6 Oto £7 0 0 
Bars-hammered, 
basis £16 0 Oto£l6 10 0 
Bars and nail- 
rods, rolled, 
basis -- £1515 Oto£l6 0 0 
Blooms £10 0 Oto£l2 0 0 
Keg steel £30 0 Oto£31 0 0 
Faggot steel £18 0 Oto £23 0 0 
Bars and rods 
dead soft, st'l£10 0 Oto£l2 0 0 


All per English ton, f.o.b. Gothenburg 


[Subject to an exchange basis of 
Kr, 18.16 to £1.) 


ports. 
16/3 to 16/9 | 
32/6 to 33/6 | 


Mar. 
: 
: ” 
Mar. 
” 
” 
{ 1895 
1896 
1897 
: 1898 
1899 
1900 
1901 
: 1902 
1903 
1904 
1905 
1006 
1907 
1908 
1909 
; 1910 
10911 
1912 
1918 
1914 
j 1015 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
‘ 1931 
1932 
1933 
1934 
XUM 
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DAILY FLUCTUATIONS sonnue, Tin (cash) Spelter (ordinary) Zine Sheets (English) 
Copper (cash) « £ « 4, 
S « @. Mar _ 250 17 6 ine. 25/- Mar. 8 .. 1415 0 No change Mar. 8 .. 2410 0 No change 

Mar 8 32 12 6dec. 2/6 9 .. 233 5 0, 47/6 Bw So.» w 
” 9 .. 32 16 3 ine. 3/9 12 .. 234 5 0 , 2)/- MMB OC , 12 
7/6 .. 236 5 0 , 40/- 13 415 0. ,, ” 3 .. 24100, ,, 

13 33 2 6 dec. 1/3 14... 236 0 Odec. 5/- Mes 14 
14 3215 0 7/6 
Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
£ s. d. & £ se. d, 

Mar o ss 35 10 ° dec. = 5/- Mar. 8 .. 23110 Oine. 25/- Mar. 8 .. 17 5 O No change Mar 8 13. 0 O No change 
9 .. 3515 ine. 5/- 9 .. 23315 0 , 45/- .. 17 O O dec. 5/- 9 1215 Odec. 5/- 
5/- 12 .. 2385 0 0 , 25/- 12... 17 0 O No change 12 .. 13 O inc 5/- 
13... 36 0 O No change 13... 23615 O ,, 13 .. 2 6 ine. 2/6 13 5/- 
14 8 8, 14 23610 Odec. 5/- 14... 17 2 6 No change 14 13. 0 O dec 5/- 

AVERAGE MONTHLY PRICES OF WEST COAST HEMATITE MIXED NUMBERS DELIVERED SHEFFIELD. 
Year Jan. | Feb. March April May | June | July Aug. Sept. Oct. Nov. Dec. oun 
s. d | & d s. 4. 8. d 8. d 8s. 8s. d. 8. d. 8. d 8. s. d 

1895 | 42 8 | 42 5% 42 6 42 10 43 10 43 7% 44 10 45 11 49 11 48 9 47 7% 47 7% 45 

1896 47 0 48 9 48 9 48 2) 47 3 47 3 | 46 10 46 10 47 2 48 56 50 7 6 48 1 

1897 61 2 49 10 5 47 4 47 9% | 48 6 47 0 7 3 47 3 47 0 48 34 47 11 48 2 

1898 48 9 48 10 49 4 49 8 50 10 | 650 ot 51 0 52 5 53 11 55 8 57 3 10 | 62 ht 

1899 59 1 59 9 57 7 59 6 64 7 70 10: 76 7% 72 2 74 3 75 0 78 1 73 3 68 5 

1900 75 3 76 10 79 10 84 6 81 4 79 iy 83 4 81 56 79 11 76 10 77 8 68 4 |} 7% 8 

1901 60 2 59 0 57 9 57 64 57 8 57 4 57 8 61 0 60 03 59 9 58 7 66 7 68 7% 

1902 | 66 1 57 0% 59 34 59 9 59 103 60 0 60 0 60 8 61 5 61 2 59 3 59 0 59 6 

1903 | 68 6 68 8 61 1 59 5 57 10 57 3 56 7 56 3 55 9 54 8 62 4 52 4 | 686 

1904 | 6852 8 63 1 53 7 54 9 54 2 53 23 52 9 52 5 52 2% 52 7 53 1 55 11 | 68 

1905 | 67 9% 56 9 58 1 58 2 56 4 55 8 55 54 56 7 61 68 9 69 9 70 11 60 

1906 | 7O 4 65 24 63 44 63 9 5 64 6 64 1 66 24 67 3 69 of 72 44 78 8 | 67 6 

1907 77 9 72 11 71 10 73 9 79 76 9 77 9 78 4 75 11 72 9 6 7 

1908 62 7 69 1 61 6% 61 6% 61 4 59 1 57 9% 56 11 60 2 59 2 58 5 57 7 | 6&9 it 

1909 51 4 66 6 65 3 56 1 56 4 57 0 56 8 58 0 61 0 61 af 60 7 61 4 58 1 

1910 64 0% 64 34 66 103 67 62 66 23 65 4 64 4} 65 6% 65 2 64 10 64 6 65 6 65 4} 

1911 66 9 66 1 64 10 63 1 62 1 62 0 61 2 62 2 62 1 61 1 61 10 0 63 1 

1912 67 0 67 0 67 0 69 3 71 72 11 75 8 79 «#21 82 23 85 0 85 3% 86 6 75 

1913 86 6 86 6 86 3 85 0 83 6 80 103 78 1 76 10 72 6 71 0 68 0 65 3 78 4 

1914 64 6 65 43 65 6 64 113 64 2 64 0 64 0 68 11 74 et 71 0 65 H | 69 ot | 661 

1916 78 9 100 6 103 1 113 6 lll 9 114 0 116 3 115 2 113 8 121 14 131 9 139 6 113 3 

1916 135 0 135 0 |; 133 4 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 | 129 2 

1017 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 

1918 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 | 1237 6 

1919 127 6 127 6 127 6 127 6 180 6 184 3 195 44 204 6 204 6 204 6 204 6 204 6 | 174 7 

1920 224 9 235 0 245 0 275 0 290 0 295 0 295 0 295 0 295 0 295 0 295 0 280 0 284 11 

1921 263 4 228 4 180 0 180 0 180 0 160 0 160 0 157 6 142 0 128 6 121 0 | 115 6 | 167 

1922 125 0 117 6 115 0 115 0 115 0 | 115 0 113 A 104 0 105 0 105 0 | 106 3 | 110 0 112 1 

1923 109 0% 116 5% 133 11% 138 32 134 2 125 0 115 7 lll 9 110 0 110 0 113 11 115 0 | 119 

1924 | 115 0 115 0 114 44 112 6 112 6 112 6 lll 0 110 0 110 0 105 4: 102 6 102 6 |} 110 38 

1925 102 6 102 6 100 0 98 6 97 6 | 9 1% 92 6 6 88 3 87 0 88 lt 88 9% | 

1926 90 1¢ 90 0 89 8 89 0 89 0 89 0 90 ot 91 9 94 0 97 2 ° ° | of 0 

1927 95 44 95 6 6 6 95 6 9 3 | 94 0 92 10: | 91 6 90 6 96 6 90 6 89 6 | 98 lf 

1928 85 0 85 3 85 5 85 0 85 3 | 84 9 84 0 | 83 9 84 0° 84 0 | 88 1 82 6 | 84 4 

1929 82 102 83 6 85 0 86 9 | 87 0 | 87 0 87 3 87 24 87 6 | 89 6 89 6 89 104 | 86 11 

1930 91 6 91 6 $i 6 90 0 | 89 7% 88 0 87 7t 86 6 86 6 86 6 86 6 86 6 88 64 

1931 86 6 84 6 84 6 84 6 84 6 82 6 82 6 81 6 81 6 83 6 83 «6 83 6 83 7 

1932 83 6 83 6 83 6 83 6 83 6 83 6 | 83 6 83 6 83 6 83 6 83 6 83 6 | 83 6 

1933 83 6 83 6 83 6 83 «6 83 6 | 83 6 | 83 6 | 88 6 83 6 83 6 83 6 83 6 | 88 6 

1934 83 6 83 6 - — - 


* No prices available. 


WILLIAM JACKS COMPANY, 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. — 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


PIG 


NON-FERROUS METALS 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


CENTRAL CHAMBERS, ZETLAND ROAD, 


, HOPE ST., GLASGOW, c. 


MIDDLESBROUGH. 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should ac pany instructions.) 


SITUATIONS VACANT AND WANTED 


DVERTISER, well established among iron 
founders with travelling Midland Counties 

and Lancashire, is desirous of selling pig-iron 
for a blast-furnace company.—Address, Box 
654, Offices of Tue Founpry TRApDE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


PROCESS Metallurgist, possessing unique 
experience in the economic production of 
alloy steels for foundry purposes, desires to 
make contact with go-ahead firm where such 
knowledge can be commercially exploited.- 
Box 1874, Offices of THe Founpry TRaAbDE 
JourRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 
Vy ANTED, First-class Working Foreman foi 
small Non-ferrous Foundry South 
Wales. Good opportunity for with 
thorough experience of mixtures of brass and 
bronze.—Apply, stating full particulars of ex- 
perience and wages required. Box 686, Offices 
of THE Founpry Trade Journar. 49, Welling 
ton Street. Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TraDE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtatned of this service. 


Any employer wishing lo communicate with 
a candidate should write to the General Secretary, 
quoting identification number. 


OREMAN Patternmaker desires re-engage 

ment. Has had experience in similar 

capacity with well-known firms making light 

repetition castings for the motor and electrica! 
trades. Specialist on machine and pl!atework. 
(238) 


BUSINESS FOR SALE 


LD-ESTABLISHED Steel-Foundry Business 

in Sheffield for Sale as a Going Concern ; 

consistent record of profit; genuine reasons for 

retirement.—Apply to J. W. Besr & Company, 

Chartered Accountants. St. Peter’s Close, Shef- 
field. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1934 edition now 
ready. Price 42s. cloth bound, 52s. morocco. 
Order YOUR copy NOW.—InpusrriaL News- 
PAPERS, LIMITED, 49, Wellington Street, Strand, 
London, W.C.2. 


PATENT MISCELLANEOUS—Continued 
HE Proprietors of the Patent No. 197,177, YROUND Coke, 200 mesh, 5 per cent. mois- 
for ‘‘ Improvements in Casting Machines,” ture. for sale in paper bags, delivered your 


are desirous of entering into arrangements by 
way of licence and otherwise on reasonable 
terms for the purpose of exploiting the same 
and ensuring its full development and practical 
working in this country.—All communications 
should be addressed in the first instance to 
Haseltine, Lake & Company, 28. Southampton 
Buildings. Chancery Lane, London, W.C.2. 


MACHINERY 
SANDBLAST PLANTS 


toom, Rotary Barrel and Cabinet Types com 
plete; 12 in stock. 


SAND PLANT 


Sand Mills, 6-ft., 5-ft. and 4-ft. 6-in. dia. 
Pans. 

Rotoil ‘‘ Senior ’’ Oil Core Sand Mixer. 

Pneulec Sand Drying Plant, output 1 ton 
per hour. 

Brearley Type Disintegrators. 


MOULDING MACHINES 


Hand and Pneumatic Types. 
Also 
Six Rowlands Double-ended Grinders for 
24-in. dia. x 2-in. wheels. 
Electrical and Belt-driven Blowers and Ex- 
haust Fans, Ladles, etc., etc. 


AIR COMPRESSORS 

All sizes for high and low pressures. 
S.C. BILSBY, A.M.1.¢.E., A.M.LE.E. 
CROSSWELLS ROAD (Adjoining Railway 


Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THOS: W. WARD, LTD. 

Five 9” cens. S.S. and Se. LATHES, 8’ 3” 
bed. A.G. head. 

No. 1 Coventry TURNOVER MOULD 
ING MACHINE, 34” x 28” table. 


Four Motor-di FORCED-DRAFT FANS. 
22-h p. motor, 
GALLOWAY BOILER, 18’ 3” » 6’, 100 Ibs. 


W p 

Write for ‘‘ Albion’’ Catalogue. 
"Phone : 23001 (10 lines) 
WORKS, SHEFFIELD 


‘Grams : Forward.’”’ 


ALBION 


MISCELLANEOUS 


PATTERNS.—Inquiries solicited ; quotations 

by return; shop equipped with modern 
machinery; quick delivery.—CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. ’Phone 264 


Work required for Hardinge Mills and 

Air Separators up to 250 mesh. Will col- 
lect raw material. warehouse, deliver finished 
product in bags. Very cut rates to keep plant 
occupied.—Hisperts, Limirep, Octagon Works, 
Battersea, S.W.11. ’Phone: Batt. 6666. 
Qrkaw ROPES, Etc.—Makers, 
Oxsen, Limivep, Hull. We draw attention 
to our advertisement in the 1934 ‘‘ Ryland’s ”’ 
fron Directory, page 1510, for General Foundry 
Supplies 


WILLIAM 


DATTERNS.—Inferior Patterns make trouble 

in the foundry. Why not buy the best— 

they cost very little more.—Send to Furmstron 
& Lawtor, Letchworth, Herts. 


works. Cut rates. Large or small quantities 
Limirep, Octagon Works, 
Battersea, S.W.11. ’Phone: Batt. 6666. 


CRANE LADLES 
In Stock, Slough; send for List. 
ALL Sizes from 10 ewts. to 10 tons. 
ALL Ladles warranted; state size required. 


ANY LADLE SENT ON APPROVAL. 


Hammonp, 14, Australia Road, Slough. 


*Phone: 287 SLOUGH 


SANDBLAST PLANTS 


12’ x 9’ Tilghman sandblast room, built of cast 
iron plates, complete with 400 cu. ft. Tilghman air 
compressor and all accessories £290 Nett. 

6’ x 6’ x 8’ Tilghman Sandblast room, similar 
to above, but with B.H.2 Tilghman horizontal 
compressor: price complete £130. Several small 
Tilghman plants. 
6’ * Jackman” 
seen working. 


SAND PLANT 


Herbert Whizzer’ type disintegrator, No. 1 £30 
Rotary Sand Dryer by Titan is .. £55 
Gyratory sand riddle with motor 
Large ** Baillott ”” sand preparing plant CHEAP. 


BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, Mech 
14, AUSTRALIA ROAD, SLOUGH 


CHEAP 


rotary sandblast table. 


PETER_wirn 


ONE EXCEPTION 


With one exception Peter is an ordinary 
little fellow. Chubby, likeable, just five 
and-a-half, full of life and fun, and en 
cecasions—be it admitted—of naughtiness. 
Just now Peter's rather important, for this 
{s his first term at school, and he’s grap 
pling with the intricacies of “ABC” and 
“ Twice-Two ": difficult subjects to all men 
of five-and-a-half, but even more difficult 
tn Peter’s case because—bad luck—he's 
totally blind. That's his One Exception. 
Peter learns reading, writing, and ‘rith- 
metic through the medium of “ Braille ’— 
dull stuff compared with the coloured 
picture books of most five-and-a-halfs. How- 
ever, he’s a stout lad is Peter, and he's 
maxing great progress. 

Would you like to know more about him? 
How, in spite of his “ One Exception,” he 
is being educated and, when older, tech- 
Rieally trained and usefully employed. 
There is a long waiting list of ‘‘ Peters” 
throughout the British Isles, for whom 
training and accommodation must be pro- 
vided in the immediate future. 

Will you help with a donation or annual 
subscription? Any sum, large or small, 
will be gratefully received. 

Here's a suggestion. Your eyesight is worth 
3d. a year to you. Send Peter and his 
handicapped pals 3d. for every year you've 
had it. Now, please, in case it slips your 
memory. Good idea? . 


The Chairman, 


SCHOOL FOR THE BLIND 


(FounDED 1838 
Swiss COTTAGE, LONDON, N.W.3 


Our London Stores and s 
Pig Iron, Ganister, 


OMMERFIELD’S 
UPPLIES 


H. G. SOMMERFIELD, LTD., Ch 


FOR 
FROM 


Telephone: CLE. 2869. 


f pecial transport facilities ensure prompt delivery in the London area. 
Milled Mansfield Sand, Limestone, Sprigs and all other Foundry Requisites, great and small. 
us once and you will support us always, for we deliver without delay. 


arterhouse Chambers, Charterhouse Square, E.C.|I. 


ERVICE 
TOCK 


Our stocks include 
Patronise 


| 


_. 
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